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Ih�fZl_jbZeZf�nbjfu�Nbebik�

RbgZ�,
2
&��rbjhdh�bkihevam_lky�\�[ulh\hc�we_dljhgbd_��i_j_^Zq_�^Zg-

guo� b� ijhfure_gghc� we_dljhgbd_��JZajZ[hlZggZy�nbjfhc� 3KLOLSV� ijh-
klZy�^\mgZijZ\e_ggZy���ijh\h^gZy�rbgZ�^ey�wnn_dlb\gh]h�mijZ\e_gby
b�\aZbfh^_ckl\by�jZaebqguo�[ehdh\�l_e_\bahjh\��hgZ�klZeZ�ijbf_gylv-
ky�^ey�k\yab�f_`^m�kh[hc� �h^ghdjbklZevguo�fbdjhdhgljhee_jh\��@DB�
bg^bdZlhjh\�� ihjlh\� \\h^Z�\u\h^Z��fbdjhko_f� iZfylb� �hkh[_ggh� wg_j-
]hg_aZ\bkbfhc��� ZgZeh]h�pbnjh\uo� b� pbnjh�ZgZeh]h\uo� ij_h[jZah\Z-
l_eyo��p_iyo�pbnjh\hc�gZkljhcdb��'70)�dh^_jh\�b�^_dh^_jh\��qZkh\�j_-
Zevgh]h�\j_f_gb�b�l�^�

<�gZklhys__�\j_fy��Zkkhjlbf_gl�fbdjhko_f�k�rbghc�,
2
&�lhevdh�h^ghc

nbjfu� 3KLOLSV�khklZ\ey_l�[hevr_�q_f� ����DFHI�b�[biheyjguo�ijb[h-
jh\��Z�\�h[eZklb�wg_j]hg_aZ\bkbfhc�iZfylb�kj_^g_c�_fdhklb� �hl�khl_g
[Zcl� ^h� ^_kyldh\� dbeh[Zcl�� � hgZ� klZeZ� klZg^Zjlhf� ^_�nZdlh� �k_jbb
��;;;�nbjf�0LFURFKLS��$WPHO��b�^j��

�RbgZ� ,
2
&� ij_^klZ\ey_l� kh[hc� dhgp_ipbx�� dhlhjZy� j_rZ_l� fgh]b_

ijh[e_fu� bgl_jn_ckZ�� k� dhlhjufb� klZedb\Zxlky� ijb� ijh_dlbjh\Zgbb
jZaebqghc�ZiiZjZlmju��b��bf__l�ke_^mxsb_�^hklhbgkl\Z�

• Lhevdh�^\_�ebgbb���ihke_^h\Zl_evgZy�ebgby�^Zgguo��6'$��b�ihke_^h-
\Zl_evgZy�ebgby�kbgojhgbaZpbb��6&/�

• DZ`^uc� we_f_gl�� kh_^bg_gguc� k� rbghc� y\ey_lky� ijh]jZffgh�
Z^j_km_fuf�k\hbf��mgbdZevguf�Z^j_khf��Ijb�wlhf��hlghr_gby�f_`^m
gbfb�fh]ml�[ulv�ihkljh_gu�ih�ijhklhfm�ijbgpbim�PDVWHU�VODYH�beb�`_
fh`_l�[ulv�ihkljh_gZ�PXOWL�PDVWHU�kbkl_fZ�

• Wlh� gZklhysZy�rbgZ�� k� \hafh`ghklvx� jZ[hlu� \� PXOWL�PDVWHU� kj_^_�
\dexqZy�ijh\_jdm�gZ�i_j_k_q_gb_�b�Zj[bljZ`�

• Ihke_^h\Zl_evgZy�� ��jZajy^gZy� ^\mgZijZ\e_ggZy� i_j_^ZqZ� ^Zgguo
fh`_l� � � �ijh\h^blvky�kh�kdhjhklvx�hl� ��^h� ���� NELW�V�\�klZg^Zjlghf
j_`bf_�beb�^h�����NELW�V�\�[ukljhf�j_`bf_��g_�^ey�\k_o�lbih\�fbdjh-
ko_f���Ijb�j_ZebaZpbb�kh[kl\_gguo�mkljhckl\�\hafh`gh�ijbf_g_gb_
b�[he__�\ukhdbo�kdhjhkl_c�ijb�khojZg_gbb�b^_heh]bb�rbgu�,

2C.
• NbevljZpby� kb]gZeh\� \gmljb� fbdjhko_f� � h[_ki_qb\Z_l� g_qm\kl\b-
l_evghklv�d�\u[jhkZf�gZ�ebgbb�rbgu�^Zgguo�

• Qbkeh�mkljhckl\��dhlhju_�fh]ml�[ulv�kh_^bg_gu�h^ghc�rbghc�� �h]jZ-
gbq_gh�lhevdh�fZdkbfZevghc�_fdhklvx�rbgu�����S)�



 
 Jbk������^\Z�ijbf_jZ�ijbf_g_gby�rbgu�,

2C.



 <� ^hiheg_gb_� dh� \k_f� ij_bfms_kl\Zf�� fbdjhko_fu� k�rbghc� ,
2
&� � \

DFHI�bkiheg_gbb�y\eyxlky�hkh[_ggh�ijb\e_dZl_evgufb�^ey�i_j_ghk-
gh]h�h[hjm^h\Zgby�b�k�Z\Zjbcguf�[ZlZj_cguf�iblZgb_f��hkh[_ggh�\�kh-
q_lZgbb� k� gbadh� ihlj_[eyxsbfb� kbkl_fZfb� mijZ\e_gby�� gZijbf_j� gZ
[Za_�fbdjhdhgljhee_jh\�nbjfu�0LFURFKLS��l�d��fgh]b_�bo�gbo�bf_xl�

• qj_a\uqZcgh�gbadh_�ihlj_[e_gb_�we_dljhwg_j]bb�

• \ukhdmx�ihf_ohmklhcqb\hklv�

• rbjhdbc�^bZiZahg�iblZxs_]h�gZijy`_gby�

• rbjhdbc�jZ[hqbc�^bZiZahg�l_fi_jZlmju�
 

 >ey�ijhba\h^bl_e_c�fbdjhko_f�rbgZ�,
2
&�ijb\e_dZl_evgZ�l_f��qlh�

 

• ijhklhc� ��ijh\h^ghc� ihke_^h\Zl_evguc� bgl_jn_ck� fbgbfbabjm_l
kh_^bg_gby��qlh�mf_gvrZ_l�dhebq_kl\h�\u\h^h\�

• iheghklvx� bgl_]jbjh\Zgguc� ,2&� ijhlhdhe� rbgu� mkljZgy_l� ihlj_[-
ghklv�\�^_dh^_jZo�Z^j_kZ�b�l�i��

• \hafh`ghklv�^bklZgpbhggh]h� dhgljhey� b� � gZkljhcdb� � q_j_a� \g_rgb_
kh_^bg_gby�gZ�dhfivxl_j_�k[hjhqgh]h�dhg\_c_jZ�

• \hafh`ghklv�bkiheg_gby� \�ex[hf� lbi_� dhjimkZ� � �� 62� �VPDOO� RXWOLQH��
962��YHU\�VPDOO�RXWOLQH���',/��GXDO�LQ�OLQH����qlh�mf_gvrZ_l�fZkkm�b�]Z[Z-
jblu�

 

 ACCESS.BUS
 

 >jm]hc�ijb\e_dZl_evghc�klhjhghc�rbgu� ,
2
&� �^ey�ijh_dlbjh\sbdh\�b

ba]hlh\bl_e_c� y\ey_lky� lh�� qlh� ijhklhc� ��ijh\h^ghc� bgl_jn_ck� b� \ha-
fh`ghklv� ijh]jZffghc� Z^j_kZpbb� wlh� b^_ZevgZy� ieZlnhjfZ� ^ey
$&&(66�%86��Jbkmghd�����Wlh�[he__�^_r_\Zy�Zevl_jgZlb\Z�bgl_jn_ckm
56����&� ^ey� i_jbn_jbcguo� mkljhckl\� dhfivxl_jh\� q_j_a� ijhklhc� ��
dhglZdlguc�kh_^bgbl_ev��\dexqZxsbc���ebgbb� ,

2
&�b�^\_�ebgbb�iblZgby

���\�b��\��
 

 
 Jbk����$&&(66�EXV���g_^hjh]Zy�Zevl_jgZlb\Z�56���



 <<?>?GB?�<�KI?PBNBD:PBX���,
2C

 
 H[uqgh�^ey�fgh]bo�ijb[hjh\�\u^\b]Zxlky�ke_^mxsb_�djbl_jbb�

• ihegZy� kbkl_fZ� h[uqgh� khklhbl�� ih� djZcg_c�f_j_�� ba� h^gh]h�fbdjh-
dhgljhee_jZ�b�i_jbn_jbcguo�mkljhckl\�lbiZ�[ehdh\�iZfylb�b�jZkrb-
jbl_e_c�\\h^Z���\u\h^Z�

• klhbfhklv�kh_^bg_gby�jZaebqguo�we_f_glh\�\gmljb�kbkl_fu�^he`gZ
[ulv�fbgbfZevghc�

• kbkl_fZ��dhlhjZy�\uihegy_l�lhevdh� �nmgdpbb�mijZ\e_gby�� dZd�ijZ\b-
eh��g_�lj_[m_l�[ukljh^_ckl\mxs_c�i_j_^Zqb�^Zgguo�

• h[sZy�wnn_dlb\ghklv�aZ\bkbl�hl�\u[jZgguo�we_f_glh\�b�oZjZdl_jZ
f_`kh_^bg_gbc�

 
 Ihke_^h\Zl_evgZy�kljmdlmjZ�rbgu�m^h\e_l\hjy_l�wlbf�mkeh\byf��Oh-

ly�ihke_^h\Zl_evgu_�rbgu�g_�bf_xl�lZdhc�ijhba\h^bl_evghklb�dZd�iZ-
jZee_evgu_�rbgu��hgb�lj_[mxl�f_gvr_]h�dhebq_kl\Z�ijh\h^h\�b�f_gv-
r_]h�dhebq_kl\Z�\u\h^h\�fbdjhko_fu�

 
 We_f_glu�� h[sZxsb_ky� ^jm]� k� ^jm]hf� ih� ihke_^h\Zl_evghc� rbg_

^he`gu� bf_lv� g_dhlhjuc� ijhlhdhe�� dhlhjuc� hij_^_ey_l� eh]bdm� nmgd-
pbhgbjh\Zgby��ba[_]Z_l�\k_o�\hafh`ghkl_c�[_kihjy^dZ��ihl_jv�^Zgguo�b
[ehdbjh\Zgby� bgnhjfZpbb�� ijb� wlhf� [uklju_� we_f_glu� ^he`gu� [ulv
kihkh[gu�k\yaZlvky�k�f_^e_ggufb�we_f_glZfb�
 

 DHGP?IPBY��RBGU
 

 <k_�hi_jZpbb�ih�rbg_� ,
2
&� �hkms_kl\eyxlky�ijb�ihfhsb�^\mo�ijh\h-

^h\�

• ebgby�ihke_^h\Zl_evguo�^Zgguo��6'$��
• ebgby�kbgojhgbaZpbb��6&/��
 

 DZ`^uc�we_f_gl�hij_^_ey_lky�k\hbf�mgbdZevguf�Z^j_khf��\�dhlhjuc
\oh^bl�]jmiiZ�ijb[hjh\�b�ghf_j�dhgdj_lgh]h�ijb[hjZ��=jmiiZ�hij_^_ey-
_l�� � y\ey_lky� eb� wlh� fbdjhdhgljhee_jhf�� /&'�bg^bdZlhjhf�� iZfylvx
beb�q_f�lh�_s_��GZijbf_j��\k_�mkljhckl\Z�iZfylb�bf_xl�dh^���$K��lZc-
f_ju�b�qZku�j_Zevgh]h�\j_f_gb����'K��mkljhckl\Z�l_e_l_dklZ�����K�b�l�^�

 
 Ex[hc�we_f_gl��bgbpbbjmxsbc�i_j_^Zqm��y\ey_lky�fZkl_jhf��ex[hc

Z^j_km_fuc�we_f_gl�y\ey_lky�ih^qbg_gguf��<�kbkl_fZo�k�g_kdhevdbfb
fZkl_jZfb��h^bg�b�lhl�`_�we_f_gl�fh`_l�\�jZagh_�\j_fy�\uklmiZlv�beb
dZd�fZkl_j�beb�dZd�ih^qbg_gguc�



 L?JFBGHEH=BY��RBGU��,
2C

 
 I_j_^Zlqbd���we_f_gl��dhlhjuc�ihkueZ_l�^Zggu_�\�rbgm�
 Ijb_fgbd���we_f_gl��dhlhjuc�ihemqZ_l�^Zggu_�ba�rbgu�
 Master � ��we_f_gl��dhlhjuc�bgbpbZebabjm_l�i_j_^Zqm�� ]_g_jbjm_l�kb]gZ-
eu�kbgojhgbaZpbb��b�aZ\_jrZ_l�i_j_^Zqm�
 Slave ��ih^qbg_gguc�����we_f_gl��Z^j_kh\Zgguc�fZkl_jhf
 Multi-master ���kbkl_fZ�k�[he__�q_f�h^gbf�fZkl_jhf�
 :j[bljZ`� �� ijhp_^mjZ�� ]ZjZglbjmxsZy�� qlh�� _keb� [hevr_� q_f� h^bg
fZkl_j�h^gh\j_f_ggh�ijh[mxl�mijZ\eylv�rbghc��lhevdh�h^bg�ba�gbo�ih-
emqbl�ihegh_�mijZ\e_gb_�rbghc�b�h[_ki_qbl�i_j_^Zqm�^Zgguo�[_a�hrb-
[hd�
 KbgojhgbaZpby���kbgojhgbaZpby�i_j_^Zqb�^Zgguo�f_`^m�we_f_glZfb�
 
 

 
 

 Jbkmghd����Ijbf_j�dhgnb]mjZpbb�rbgu�,
2
&��bkihevamxs_c�^\Z�fbdjh-

dhgljhee_jZ
 
 

 H;SB?�O:J:DL?JBKLBDB
 

 6'$� b� 6&/� �� ^\mgZijZ\e_ggu_� ebgbb� k� hldjuluf� klhdhf� �dhee_dlh-
jhf���kh_^bg_ggu_�k�iheh`bl_evguf�iblZxsbf�gZijy`_gb_f�q_j_a�j_-
abklhj��kf��Jbkmghd�����Dh]^Z�rbgZ�k\h[h^gZ��h[_�ebgbb�gZoh^ylky�\�kh-
klhygbb� ³�´�� �>Zggu_�fh]ml�i_j_^Z\Zlvky�ih�rbg_� ,

2
&� kh� kdhjhklvx�^h

���� NELW�V� \� klZg^Zjlghf�j_`bf_��beb�^h� ���� NELW�V� \�[ukljhf� j_`bf_�
Qbkeh� � bgl_jn_ckh\�� kh_^bg_gguo� k�rbghc� bkdexqbl_evgh� aZ\bkbl� hl
_fdhklb�rbgu��fZdkbfZevgh_�agZq_gb_�dhlhjhc�������S)�



 
 Jbkmghd����Kh_^bg_gb_�,

2
&�mkljhckl\�

 

 I?J?>:Q:�;BL:
 

 Ba�aZ� jZaghh[jZaby� jZaebqguo� l_ogheh]bc� �&026�� 1026�� [biheyj-
gu_�ijb[hju��dhlhju_�fh]ml�[ulv�bkihevah\Zgu�k�rbghc�,

2
&��mjh\gb�eh-

]bq_kdh]h�³�´�b�³�´�g_�mklZgh\e_gu�b�aZ\bkyl�hl�\_ebqbgu�iblZxs_]h�gZ-
ijy`_gby� 9''�� >ey� i_j_^Zqb� h^gh]h� [blZ� ^Zgguo� bkihevam_lky� h^bg
bfimevk�kb]gZeZ�kbgojhgbaZpbb��ijb�wlhf�mjh\_gv�gZ�ebgbb�6'$�^he`_g
[ulv�g_baf_gguf�\�l_q_gb_�\ukhdh]h�mjh\gy�gZ�ebgbb�6&/��b�fh`_l�ba-
f_gylvky�lhevdh�ijb�gbadhf�mjh\g_�gZ�6&/� �Jbkmghd� ����Bkdexq_gbyfb
kem`Zl�^\Z�hkh[uo�khklhygby���67$57�b�6723�

 
 Jbkmghd����I_j_^ZqZ�[blZ�

 
 67$57�b�6723�
 Kms_kl\mxl�^\Z� hkh[uo� khklhygby�rbgu� ,

2
&� �� VWDUW� b� � VWRS�� dhlhju_

kem`Zl�^ey�bg^bdZpbb�gZqZeZ�b�dhgpZ�i_j_^Zqb�b�khhl\_lkl\_ggh�i_j_-
oh^Z�rbgu�\�g_Zdlb\gh_�khklhygb_��Ke_^m_l�hlf_lblv��qlh�^h� l_o�ihj�
ihdZ�g_�mklZgh\e_gh�khklhygb_�VWDUW��kb]gZeu�gZ�ebgbyo�6'$�b�6&/�fh]ml
[ulv�kh\_jr_ggh�ijhba\hevgufb� �Jbkmghd�����Wlh�iha\hey_l��\�qZklgh-
klb��bkihevah\Zlv�h^gm�ebgbx� 6'$� b� g_kdhevdh�ebgbc� 6/&� �gZijbf_j�
ijb�g_o\Zld_��Z^j_kh\�gZ�h^ghc�rbg_��

 
 Khklhygb_�67$57���i_j_oh^�hl�³�´�d�³�´�gZ�ebgbb�6'$�ijb�³�´��gZ�eb-

gbb�6&/�



 Khklhygb_�6723���i_j_oh^�hl�³�´�d�³�´�gZ�ebgbb�6'$�ijb� ³�´� �gZ�eb-
gbb�6&/�
 

 Wlb�^\Z�khklhygby�\k_]^Z�]_g_jbjmxlky�fZkl_jhf�
 

 >_l_dlbjh\Zgb_�khklhygbc�VWDUW�b��VWRS�\�ki_pbZebabjh\Zgguo�we_f_g-
lZo�h[uqgh�ijhba\h^blky�ZiiZjZlgh��Ijb�iheghklvx�ijh]jZffghc�j_Z-
ebaZpbb�rbgu� ,

2
&�\�fbdjhdhgljhee_jZo�[_a�ZiiZjZlghc� ,

2
&�qZklb�g_h[-

oh^bfh�dZd�fbgbfmf���jZaZ�ijh\_jylv�khklhygb_�ebgbb�6'$�

 
 Jbkmghd�����67$57�b�6723�khklhygby�

 

 I?J?>:Q:�>:GGUO
 

 <k_�i_j_^Zqb�ijhba\h^ylky���jZajy^gufb�[ZclZfb��Qbkeh�[Zclh\��dh-
lhju_�fh]ml� [ulv� i_j_^Zgu� aZ� h^gm� i_j_^Zqm� g_� h]jZgbq_gh�� DZ`^uc
[Zcl�^he`_g� khijh\h`^Zlvky� [blhf� ih^l\_j`^_gby� �$&.���>Zggu_� i_-
j_^Zxlky�gZqbgZy�kh�klZjr_]h�[blZ��06%���Jbkmghd����

 �?keb�ijb_fgbd�g_�fh`_l�ihemqZlv�^jm]hc�iheguc�[Zcl�^Zgguo��hg�g_
\u^Z_l�kb]gZe�$&.��dhlhjuc�bkihevam_lky�i_j_^Zlqbdhf�^ey�kbgojhgb-
aZpbb� beb� kb]gZebaZpbb� h� g_bkijZ\ghklb� ijb_fgbdZ� �beb� _]h� hlkmlkl-
\bb��

 

 
 

 Jbkmghd����I_j_^ZqZ�^Zgguo�ih�rbg_�,
2C.



 ACKNOWLEDGE
 >ey�ih^l\_j`^_gby�i_j_^Zqb�[ZclZ�i_j_^Zlqbd�mklZgZ\eb\Z_l�ebgbx

6'$�\� ³�´�\� l_q_gb_� kbgojhgbabjmxs_]h�bfimevkZ��Ijb_fgbd�ijb� wlhf
^he`_g�\uklZ\blv�³�´�gZ�6'$��jbkmghd�����?kl_kl\_ggh�ijb�wlhf�^he`gu
[blv�\u^_j`Zgu�hij_^_e_ggu_�\j_f_ggu_�khhlghr_gby�

 H[uqgh�� ijb_fgbd�� dhlhjuc� [ue� Z^j_kh\Zg�� � ^he`_g� ]_g_jbjh\Zlv
kb]gZe�$&.�ihke_�lh]h�� dZd� dZ`^uc�[Zcl�[ue�ihemq_g�� aZ�bkdexq_gb_f
lh]h��dh]^Z�khh[s_gb_�gZqbgZ_lky�k�Z^j_khf�&%86�

 Dh]^Z� ih^qbg_gguc� ijb_fgbd� g_� ih^l\_j`^Z_l� ih^qbg_gguc� Z^j_k
�gZijbf_j�� mkljhckl\h�g_� ]hlh\h�� ihlhfm� qlh� wlh� \uihegy_l�g_dhlhjmx
\gmlj_ggxx�nmgdpbx���ebgby�6'$�^Zgguo�^he`gZ�[ulv�hklZ\e_gZ�\�³�´�
FZkl_j�aZl_f�fh`_l�\u^Zlv�khklhygb_�6723���qlh[u�ij_j\Zlv�i_j_^Zqm�

 ?keb� ih^qbg_gguc� ijb_fgbd� ih^l\_j`^Z_l� ih^qbg_gguc� Z^j_k�� gh�
g_dhlhjh_� \j_fy� iha^g__� g_� fh`_l� ihemqZlv� [hevr_� [Zclu� ^Zgguo�
fZkl_j�^he`_g�ijbhklZgh\blv�i_j_^Zqm�

 Ijb� ijb_f_� ihke_^g_]h� [ZclZ� \� k_jbb�� \f_klh� kb]gZeZ� $&.�fZkl_j
fh`_l� \uklZ\blv� khklhygb_� 6723�� ijb� wlhf� ih^qbg_gguc� i_j_^Zlqbd
^he`_g�hk\h[h^blv�ebgbx�^Zgguo�

 
 Jbkmghd����Ih^l\_j`^_gb_�i_j_^Zqb�

 

 :J;BLJ:@�B�KBGJHGBA:PBY
 

 KbgojhgbaZpby
 DZ`^h_� fZkl_j�mkljhckl\h� ]_g_jbjm_l� kh[kl\_ggu_� kb]gZeu� kbgojh-

gbaZpbb�gZ�ebgbb�6&/��>Zggu_�gZ�ebgbb�6'$�^_ckl\bl_evgu�lhevdh�l_-
q_gb_�<UKHDH=H�mjh\gy�6&/�

 KbgojhgbaZpby� hkms_kl\ey_lky� [eZ]h^Zjy� ³fhglZ`ghfm�B´� gZ� ebgbb
6&/��Wlh�hagZqZ_l��qlh�khklhygb_�³�´�gZ�ebgbb�6&/�[m^_l�^eblvky�^h�l_o
ihj�� ihdZ� \k_� fZkl_j�mkljhckl\Z� g_� hk\h[h^yl� ebgbx� kbgojhgbaZpbb
�jbkmghd� ����Ebgby� 6&/� [m^_l�� ke_^h\Zl_evgh�� aZ^_j`ZgZ� \� mjh\g_� ³�´
we_f_glhf�k�kZfuf�^ebgguf�mjh\g_f� ³�´��We_f_glu�k�[he__� �dhjhldbf
mjh\g_f�³�´�ijb�wlhf�\oh^yl�\�khklhygb_�h`b^Zgby�



 
 Jbkmghd����KbgojhgbaZpby�\�l_q_gb_�ijhp_^mju�Zj[bljZ`Z

 
 :j[bljZ`
 FZkl_j�fh`_l� gZqbgZlv� i_j_^Zqm� lhevdh�� _keb�rbgZ� k\h[h^gZ�� >\Z

beb�[hevr_�fZkl_jZ�fh]ml� ]_g_jbjh\Zlv�khklhygb_�67$57�ijZdlbq_kdb
h^gh\j_f_ggh��ihwlhfm�g_h[oh^bf�Zj[bljZ`�f_`^m�gbfb��^ey�lh]h�qlh-
[u�\uykgblv��dlh�`_�bo�gbo�\k_�lZdb�[ue�i_j\uf��>ey�wlh]h�bkihevam_lky
ebgby� 6'$� �� [eZ]h^Zjy� lhfm�� qlh� hgZ�� dZd� b� 6&/� \uiheg_gZ� ih� ko_f_
³fhglZ`gh_�B´� �Jbkmghd� ��� ihdZau\Z_l� ijhp_^mjm� Zj[bljZ`Z� ^ey� ^\mo
fZkl_jh\��

 

 
 Jbkmghd�����Ijhp_^mjZ�Zj[bljZ`Z�^\mo�fZkl_jh\�

 
 

 NHJF:LU�K���[blghc�Z^j_kZpb_c
 

 I_j_^ZqZ�k���[blghc�Z^j_kZpb_c�ihdZaZgZ�gZ�jbkmgd_����
 Ihke_�\u^Zqb� khklhygby� 67$57� ke_^m_l� i_j_^ZqZ�Z^j_kgh]h�[ZclZ�

ijb�wlhf���c�[bl�Z^j_kZ�hij_^_ey_l�gZijZ\e_gb_�i_j_^Zqb�^Zgguo��³�´��
aZibkv�^Zgguo�hl�fZkl_jZ�d�ih^qbg_gghfm�� ³�´���ql_gb_�^Zgguo� �ba�ih^-
qbg_ggh]h�d�fZkl_jm���I_j_^ZqZ�^Zgguo�\k_]^Z�aZ\_jrZ_lky�khklhygb_f
6723���k]_g_jbjh\Zggh]h�fZkl_jhf�

 <hafh`gu_�nhjfZlu�i_j_^Zqb�^Zgguo�



• fZkl_j�i_j_^Zlqbd� � i_j_^Z_l� gZ� ijb_fgbd�ih^qbg_gguc�� GZijZ\e_-
gb_�i_j_^Zqb�ijb�wlhf�g_�baf_gy_lky��Jbkmghd�����

• fZkl_j�ijb_fgbd� qblZ_l�^Zggu_� k� i_j_^ZlqbdZ�ih^qbg_ggh]h� g_f_^-
e_ggh�ihke_�i_j\h]h�[ZclZ��Jbkmghd�����

• dhf[bgbjh\Zgguc�nhjfZl��Jbkmghd�����
 

 
 Jbkmghd�����IhegZy�ko_fZ�i_j_^Zqb�^Zgguo

 

 
 Jbkmghd�����I_j_^ZqZ�hl�fZkl_jZ�d�ih^qbg_gghfm�

 

 
 Jbkmghd�����Ql_gb_�fZkl_jhf�^Zgguo�k�ih^qbg_ggh]h�mkljhckl\Z�

 

 
 Jbkmghd�����Dhf[bgbjh\Zgguc�nhjfZl



 Dhf[bgbjh\Zggu_� nhjfZlu� fh]ml� bkihevah\Zlvky�� gZijbf_j�� ijb
mijZ\e_gbb�ihke_^h\Zl_evghc�iZfylvx��<h�\j_fy�i_j\h]h�pbdeZ�i_j_-
^Z_lky�Z^j_k�iZfylb��aZl_f�hkms_kl\ey_lky�i_j_^ZqZ�^Zgguo�ba�yq_cdb
k� ^Zgguf� Z^j_khf�� <hafh`gh� Z\lh� bgdj_f_gl� beb� ^_dj_f_gl� Z^j_kZ�
DZ`^uc�[Zcl�khijh\h`^Z_lky�[blhf�$&.�
 

 Bkdexq_gb_f�ijb� ��[blghc�Z^j_kZpbb�fh`_l�[ulv� ³�h[sbc� aZijhk´� �
Z^j_k�� dhlhjuc�fh`_l� Z^j_kh\Zlv� \k_� we_f_glu�� Dh]^Z� wlhl� Z^j_k� bk-
ihevam_lky��\k_�we_f_glu�^he`gu�\uklZ\eylv�kb]gZe�$&.��h^gZdh��g_dh-
lhju_� we_f_glu�fh]ml�[ulv� k^_eZgu� lZd��qlh[u�b]ghjbjh\Zlv� wlhl�Z^-
j_k��<lhjhc�[Zcl�h[s_]h�Z^j_kZ� � aZl_f�hij_^_ey_l�^_ckl\b_�� dhlhjh_
[m^_l�ijbgylh�

 
 Nhjfbjh\Zgb_� [blh\� \� i_j\hf� [Zcl_�� I_j\u_� k_fv� [blh\� i_j\h]h

[ZclZ�k^_eZ_l�ih^qbg_gguc�Z^j_k��jbkmghd������<hkvfhc��feZ^rbc��[bl
�� hij_^_ey_l� gZijZ\e_gb_� khh[s_gby�� ³�´� hagZqZ_l�� qlh� fZkl_j� [m^_l
ibkZlv�^Zggu_�\�\u[jZggh_�ih^qbg_ggh_�mkljhckl\h�
 

 
 Jbkmghd�����I_j\uc�[Zcl�ihke_�khklhygby�67$57�

 
 Dh]^Z� Z^j_k� ihkeZg�� dZ`^uc� we_f_gl� \� kbkl_f_� kjZ\gb\Z_l� i_j\u_

k_fv�[blh\�ihke_�khklhygby�67$57� �k�kh[kl\_gguf�Z^j_khf��?keb�hgb
kh]eZkmxl��we_f_gl�kqblZ_l�k_[y�Z^j_kh\Zgguf�fZkl_jhf�dZd�ih^qbg_g-
guc�ijb_fgbd�beb�ih^qbg_gguc�i_j_^Zlqbd��\�aZ\bkbfhklb�hl�5�:�[blZ�

 Ih^qbg_gguc�Z^j_k� khklhbl�ba� ihklhygghc�b� i_j_f_gghc� qZklb��LZd
dZd�\_jhylgh��qlh�[m^ml�bf_lvky�g_kdhevdh�b^_glbqguo�we_f_glh\�\�kbk-
l_f_�� lh�ihklhyggZy�qZklv� m�gbo�[m^_l�h^bgZdh\hc�� l�d��[m^_l� y\eylvky
dh^hf�mkljhckl\Z��i_j_f_ggZy�`_�ijb�wlhf�[m^_l�h^ghagZqgh�b^_glbnb-
pbjh\Zlv� dhgdj_lgh_� mkljhckl\h��GZijbf_j� �� � gZ�rbg_� ijbkmlkl\mxl� �
mkljhckl\�ihke_^h\Zl_evghc�wg_j]hg_aZ\bkbfhc�iZfylb��\k_�hgb�bf_xl
h^bgZdh\uc�dh^�mkljhckl\Z� �klZjrb_���[blZ���ijb�wlhf�feZ^rb_���[blZ
[m^ml� hij_^_eylv� dZdh_� bf_ggh� mkljhckl\h� Z^j_km_lky� \� ^Zgguc� fh-
f_gl�



 G_dhlhju_� dh^u� mkljhckl\� b� Z^j_kZ� aZj_a_j\bjh\Zgu� ^ey� hij_^_-
e_gguo�p_e_c�
 

 SLAVE ADDRESS
 Dh^�mkljhckl\Z  :^j_k

 5�:�[bl  HibkZgb_

 0000  000  0  H[sbc�Z^j_k

 0000  000  1  START byte
 0000  001  X  CBUS address
 0000  010  X  AZj_a_j\bjh\Zgh� ^ey� ^jm]bo

nhjfZlh\�rbgu

 0000  011  X
 0000  1XX  X
 1111  1XX  X

 AZj_a_j\bjh\Zgh�gZ�[m^ms__

 1111  0XX  X  ���[blgZy�Z^j_kZpby

 
 

 H[sbc�Z^j_k�
 

 Hg�kem`bl�^ey�Z^j_kZpbb�ex[h]h�we_f_glZ�gZ�rbg_��H^gZdh�_keb��dZ-
dhc�lh�we_f_gl�g_�gm`^Z_lky�\�^hihegbl_evguo�^Zgguo��hg�fh`_l�b]gh-
jbjh\Zlv�wlhl�Z^j_k�� �g_�\u^Z\Zy�d\blbjh\Zgb_��?keb�we_f_gl�lj_[m_l
^Zgguo�h[s_]h�Z^j_kZ��hg�ih^l\_j^bl�wlhl�Z^j_k�b�[m^_l�\_klb�k_[y�dZd
ih^qbg_gguc�ijb_fgbd��<lhjhc�b�ke_^mxsbc�[Zclu�[m^_l�ih^l\_j`^_-
gu�dZ`^uf�ih^qbg_gguf�ijb_fgbdhf��kihkh[guf�d�h[jZ[hld_�wlbo�^Zg-
guo�� Ih^qbg_gguc�� dhlhjuc� g_� fh`_l� h[jZ[Zlu\Zlv� ohly� [u� h^bg� ba
wlbo�[Zclh\�g_�^he`_g�\u^Z\Zlv�$&.�

 AgZq_gb_�h[s_]h�aZijhkZ�hij_^_ey_lky�\h�\lhjhf�[Zcl_��Jbkmghd�����
 

 
 Jbkmghd�����NhjfZl�h[s_]h�\uah\Z�

 
 Bf_xlky�^\Z�kemqZy�

 ���Dh]^Z�[bl�%���³�´�b��\lhjhc�[Zcl�bf__l�ke_^mxs__�agZq_gb_�

• ����������+�
��
����ZiiZjZlguc�k[jhk�
• ����������+�
��
�����aZibkv�i_j_f_gghc�qZklb�Z^j_kZ�
• ����������+�
��
���Wlhl�dh^�g_�^he`_g�bkihevah\Zlvky�dZd�\lhjhc�[Zcl�

���Dh]^Z�[bl�%��� ³�´� ���[Zclh\Zy�ihke_^h\Zl_evghklv� �� ³KDUGZDUH�JHQHUDO
call”.
Wlh�hagZqZ_l��qlh�ihke_^h\Zl_evghklv�i_j_^ZgZ�fZkl_jhf� lbiZ� deZ-

\bZlmju��dhlhjuc�g_�fh`_l�ijh]jZffbjh\Zlvky��qlh[u�i_j_^Zlv�gm`guc
ih^qbg_gguc�Z^j_k��LZd�dZd�fZkl_j�g_�agZ_l�aZjZg__��d�dZdhfm�we_f_glm
khh[s_gb_� ^he`gh� [ulv� i_j_^Zgh�� � lh� hg� fh`_l� lhevdh� ]_g_jbjh\Zlv



h[sbc�\uah\�b�kh[kl\_gguc�Z^j_k�²�b^_glbnbdZpby�\�kbkl_f_��jbkmghd
17).

K_fv� [blh\�� hklZxsb_ky� \h� \lhjhf� [Zcl_� kh^_j`Zl� Z^j_k�fZkl_jZ�
Wlhl�Z^j_k�^he`_g�[ulv�jZkihagZg�^jm]bf� we_f_glhf� �gZijbf_j��fbd-
jhdhgljhee_jhf��kh_^bg_gguf�k�rbghc�

Jbkmghd�����I_j_^ZqZ�^Zgguo�ba�fZkl_jZ�ijb�h[s_f�\uah\_�

START BYTE

Fbdjhdhgljhee_ju�fh]ml�[ulv�kh_^bg_gu� �k�rbghc� ,
2
&�^\mfy�kihkh-

[Zfb�
1. Fbdjhdhgljhee_j� kh� \kljh_gguf� ZiiZjZlguf� ,2&�bgl_jn_ckhf

fh`_l�[ulv�aZijh]jZffbjh\Zg�gZ�ij_ju\Zgb_�aZijhkZfb�rbgu�
2. G_�bf_xsbc� lZdh]h�bgl_jn_ckZ�^he`_g� ihklhyggh� dhgljhebjh-

\Zlv�rbgm�ijh]jZffgh�

Hq_\b^gh�� \h� \lhjhf� kemqZ_� dhgljhee_j�^he`_g� [hevr__� \j_fy� hl-
\e_dZlvky� gZ� fhgblhjbjh\Zgb_� rbgu�� b� f_gvr_� \j_f_gb� aZgbfZlvky
^jm]bfb�h[yaZgghklyfb�

<� wlhf� kemqZ_� i_j_^Zq_� ^Zgguo� fh`_l� ij_^r_kl\h\Zlv� [he__� ^eb-
l_evgZy�klZjlh\Zy�ijhp_^mjZ���jbkmghd������Ijhp_^mjZ�khklhbl�ba�

• khklhygby�67$57���6�
• START BYTE  (00000001)
• ih^l\_j`^Zxs_]h�kbgojhgbabjmxs_]h�bfimevkZ��$&.�
• ih\lhj_ggh]h�khklhygby�67$57��6U��
 Ihke_� lh]h�� dZd� khklhygb_� 67$57� i_j_^Zgh� fZkl_jhf�� � i_j_^Z_lky

klZjlh\uc�[Zcl�
 
 Fbdjhdhgljhee_j� fh`_l�� ke_^h\Zl_evgh�� hijZrb\Zlv� ebgbx� 6'$� k

gbadhc�qZklhlhc��ihdZ�h^bg�ba�k_fb�ghe_c�\� klZjlh\hf�[Zcl_�g_�[m^_l
h[gZjm`_g�� Ihke_� h[gZjm`_gby� wlh]h� gmey� gZ� ebgbb� 6'$�� fbdjhdhg-
ljhee_j�fh`_l�i_j_dexqblvky�gZ�[he__�\ukhdmx�qZklhlm�^bkdj_lbaZpbb�
qlh[u�gZclb�ih\lhj_ggh_�khklhygb_�67$57��6U��



 
 Jbkmghd�����67$57�%<7(

 

 IH>DEXQ?GB?�MKLJHCKL<��K�J:AGUFB�IBL:GBYFB
 

 JZaebqgu_� mkljhckl\Z�fh]ml� bkihevah\Zlv� jZagu_� iblZxsb_� gZijy-
`_gby�b�mjh\gb�kb]gZeh\��Ijb�wlhf�we_f_glu�k�nbdkbjh\Zggufb�\oh^-
gufb�mjh\gyfb����9�b��9��fh]ml�bf_lv�jZaebqgu_�bklhqgbdb�iblZgby��b
ih^ly]b\Zxsb_�j_abklhju��ih^dexq_gguc�d�bklhqgbdm���9���jbkmghd�����

 We_f_glu�k�\oh^gufb�mjh\gyfb��aZ\bkysbfb�hl�gZijy`_gby�iblZgby�
^he`gu�bf_lv�h[s__� iblZgb_�� d� dhlhjhfm� ih^dexq_gu� ih^ly]b\Zxsb_
j_abklhju���jbkmghd������

 ?keb� we_f_glu� k�nbdkbjh\Zggufb� \oh^gufb� mjh\gyfb�� � kf_rZgu� k
we_f_glZfb� k� \oh^gufb� mjh\gyfb�� aZ\bkysbfb� hl� 9� ''�� g_h[oh^bfh
\uihegylv�kh_^bg_gby�dZd�ihdZaZgh�gZ��jbkmgd_����

 

 
 Jbkmghd�����We_f_glu�k�nbdkbjh\Zggufb�\oh^gufb�mjh\gyfb�

 

 
 Jbkmghd�����We_f_glu�k�rbjhdbf�^bZiZahghf�iblZxs_]h�gZijy`_gby�



 
 Jbkmghd�����We_f_glu�k�\oh^gufb�mjh\gyfb��k\yaZggufb�k�9''�kf_-

rZggu_�k�we_f_glZfb�k�nbdkbjh\Zggufb�\oh^gufb�mjh\gyfb�
 

 >ey�aZsblu�hl�\ukhdh\hevlguo�ihf_o�fh]ml�ijbf_gylvky�ihke_^h\Z-
l_evgu_�j_abklhju��jbkmghd�����
 

 
 Jbkmghd�����>h[Z\hqgu_�j_abklhju�^ey�aZsblu�ijhlb\�\ukhdh\hevlguo

\u[jhkh\
 

 J:KRBJ?GB?�RBGU�,
2C

 
 ���e_l�ki_pbnbdZpby�rbgu�,

2
&�hklZ\ZeZkv�g_baf_gghc���kh�kdhjhklvx

i_j_^Zqb�^Zgguo�^h�����NELW�V�b���jZajy^ghc�Z^j_kZpb_c��Wlh�[ueh�ijb-
gylh�\h�\k_f�fbj_� dZd�nZdlbq_kdbc� klZg^Zjl�b� khlgb�jZaebqguo� lbih\
I2&�kh\f_klbfuo� fbdjhko_f� \uimkdZxlky�nbjfhc� 3KLOLSV� b� ^jm]bfb�� <
gZklhys__�\j_fy�ki_pbnbdZpby�rbgu�,

2
&�jZkrbj_gZ�

• [ukljuc�j_`bf��dhlhjuc�iha\hey_l�q_luj_odjZlgh_�m\_ebq_gb_
kdhjhklb�i_j_^Zqb�bgnhjfZpbb�^h�����NELW�V

• ���jZajy^gZy� Z^j_kZpby�� dhlhjZy� iha\hey_l� bkihevah\Zgb_� ^h
�����^hihegbl_evguo�Z^j_kh\�

 
 <k_�gh\u_�ijb[hju��k�rbghc�,

2
&�\uimkdZxlky�kh\f_klbfufb�k�[ukljuf

j_`bfhf��L�_��hgb�^he`gu�[ulv�kihkh[gu�ihemqZlv�b�beb�i_j_^Z\Zlv�kh
kdhjhklvx� ^h� ���� NELW�V��FbgbfZevgh_� lj_[h\Zgb_� �� kbgojhgbaZpby� kh
kdhjhklvx������NELW�V��aZl_f�hgb�fh]ml�ijh^e_\Zlv�³�´�gZ�6&/��qlh[u�aZ-
f_^eblv�i_j_^Zqm���We_f_glu�k��[ukljuf�j_`bfhf�^he`gu�[ulv�h[jZl-
gh�kh\f_klbfu��qlh�hagZqZ_l��qlh�hgb�^he`gu�[ulv�kihkh[gu�jZ[hlZlv
kh�kdhjhklyfb�hl���^h�����NELW�V�kh\f_klgh�kh�klZjufb�we_f_glZfb��jZk-
kqblZggufb�gZ�kdhjhklv�hl���^h�����NELW�V�
 



 ���jZajy^gZy�:>J?K:PBY
 

 Ijb�bkihevah\Zgbb����jZajy^ghc�Z^j_kZpbb�bkihevam_lky�dh^�mkljhc-
kl\Z�����;;;�^ey�i_j\uo�k_fb�[bl�i_j\h]h�[ZclZ��dhlhjuc�g_�\ha^_ckl-
\m_l�gZ�we_f_glu�k�h[uqghc���jZajy^ghc�Z^j_kZpb_c��ihwlhfm�we_f_g-
lu�k���jZajy^gufb�b����jZajy^gufb�Z^j_kZfb�fh]ml�[ulv�h[t_^bg_gu�\
h^gm�rbgm�

 Ohly�bf_xlky�\hk_fv�\hafh`guo� dhf[bgZpbc�i_j\h]h�[ZclZ�Z^j_kZ�
bkihevamxlky�lhevdh�q_luj_�dhf[bgZpbb������;;��HklZevgu_�aZj_a_j-
\bjh\Zgu�^ey�^Zevg_cr_]h�jZkrbj_gby�ki_pbnbdZpbb�rbgu�,

2C.
 
 Nmgdpbhgbjh\Zgb_�we_f_glh\�k����jZajy^ghc�Z^j_kZpb_c�ZgZeh]bqgh

h[uqguf� �� mkljhckl\h�� ihemqb\� dh^� \� i_j\hf� [Zcl_� Z^j_kZ�� ijh\_jy_l
dh^�\lhjh]h�[ZclZ�Z^j_kZ��ijb�kh\iZ^_gbb� dhlhjh]h�k�kh[kl\_gguf�\u-
^Z_l�ih^l\_j`^_gb_�b�\uihegy_l�khhl\_lkl\mxsb_�^_ckl\by�^h�ihy\e_-
gby�khklhygby�6723�
 Khhl\_lkl\mxsb_�^bZ]jZffu�ihdZaZgu�gZ�jbkmgdZo�������

 

 
 Jbkmghd�����I_j_^ZqZ�fZkl_j�i_j_^Zlqbd���ih^qbg_gguc�ijbfgbd�k����

jZajy^guf�Z^j_khf
 

 
 Jbkmghd�����I_j_^ZqZ�fZkl_j�ijb_fgbd���ih^qbg_gguc�i_j_^Zlqbd�k����

jZajy^guf�Z^j_khf



 
 Jbkmghd�����Dhf[bgbjh\Zgguc�nhjfZl��FZkl_j�Z^j_km_l�ih^qbg_ggh]h�k
���jZajy^guf�Z^j_khf��aZl_f�i_j_^Z_l�^Zggu_�d�g_fm�b�qblZ_l�^Zggu_
ba�g_]h�

 

 
 Jbkmghd�����Dhf[bgbjh\Zgguc�nhjfZl��FZkl_j�i_j_^Z_l�^Zggu_�^\mf

ih^qbg_gguf�k����jZajy^gufb�Z^j_kZfb
 

 
 Jbkmghd� ���� Dhf[bgbjh\Zgguc�nhjfZl��FZkl_j� i_j_^Z_l� ^Zgguc� ^\mf
ih^qbg_gguf� �� h^ghfm� k� ��jZajy^guf� Z^j_khf�� b� h^ghfm� k� ���
jZajy^guf�Z^j_khf
 



 IJBF?J�J:;HLU�K��,�&�MKLJHCKL<HF
 

 GZb[he__� ijhklh� ihwdki_jbf_glbjh\Zlv� k� ,
2
&� mkljhckl\hf� fh`gh

ih^dexqb\�_]h�d�ijbgl_jghfm�ihjlm�i_jkhgZevgh]h�dhfivxl_jZ��>ey�wlh-
]h�g_h[oh^bfh�\k_]h�h^bg�fZehfhsguc�ljZgabklhj�b� �iZjZ�j_abklhjh\
�Jbkmghd�����

 >Zgguc�ijbf_j�ij_^gZagZq_g�^ey�jZ[hlu�k�ihke_^h\Zl_evghc�wg_j-
]hg_aZ\bkbfhc�iZfylvx��gh�ijb�g_agZqbl_evghc�fh^bnbdZpbb�ijh]jZf-
fu��iheguc�bkoh^guc�l_dkl�dhlhjhc�gZ�Lmj[h�IZkdZe_��ijb\_^_g�gb`_��
>ZggZy�ko_fZ�b�ijh]jZffZ�>fbljb_f�Hjeh\uf�b�y\eyxlky�IUHHZDUH�
 
 program  I2C_LPT;
 { Copyright  Dmitry Orlov, 2:461/27  }
 
 uses  CRT;
 var
  LPT1: Word;
  A: Word;
  Mode: (mError, mRead, mWrite);
  FileName: String[80];
  Buf : Array[0..2047] of byte;
  F: File;
 
 procedure  Pause; assembler ;
 asm
  push ax
 @@0:
  jmp @@1
 @@1:
  in al, dx
  pop ax
 end ;
 
 procedure  Start; assembler ;
 asm
  mov dx, lpt1
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause
  mov al, 00000111b { Vcc = 1, SCL = 1, SDA = 0 }
  out dx, al
  call Pause
  mov al, 00000011b { Vcc = 1, SCL = 0, SDA = 0 }
  out dx, al
  call Pause
 end;
 
 procedure  Stop; assembler ;
 asm
  mov dx, lpt1
  mov al, 00000111b { Vcc = 1, SCL = 1, SDA = 0 }
  out dx, al
  call Pause
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause
 end;
 
 function  PutByte(B: Byte): boolean; assembler ;
 asm
  mov dx, lpt1



  mov ah, B
  mov cx, 8
 @@0:
  rcl ah,1
  jc @@1
  mov al, 00000011b { Vcc = 1, SCL = 0, SDA = 0 }
  out dx, al
  call Pause
  mov al, 00000111b { Vcc = 1, SCL = 1, SDA = 0 }
  out dx, al
  call Pause
  mov al, 00000011b { Vcc = 1, SCL = 0, SDA = 0 }
  out dx, al
 
  jmp @@2
 @@1:
  mov al, 00000010b { Vcc = 1, SCL = 0, SDA = 1 }
  out dx, al
  call Pause
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause
  mov al, 00000010b { Vcc = 1, SCL = 0, SDA = 1 }
  out dx, al
 @@2:
  loop @@0
  call Pause
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause
  inc dx
  in al, dx
  dec dx
  and al, 01000000b
  mov ah, 1
  je @@3
  mov ah, 0
 @@3:
  mov al, 00000010b { Vcc = 1, SCL = 0, SDA = 1 }
  out dx, al
  mov al, ah
 end;
 
 function  GetByte: byte; assembler ;
 asm
  mov dx, lpt1
  mov cx, 8
 @@0:
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause
  inc dx
  in al, dx
  dec dx
  and al, 01000000b
  shl al,1
  shl al,1
  rcl ah, 1
  mov al, 00000010b { Vcc = 1, SCL = 0, SDA = 1 }
  out dx, al
  call Pause
  loop @@0
  mov al, 00000110b { Vcc = 1, SCL = 1, SDA = 1 }
  out dx, al
  call Pause



  mov al, 00000010b { Vcc = 1, SCL = 0, SDA = 1 }
  out dx, al
  call Pause
  mov al, ah
 end;
 
 procedure  WriteByte(Addr:Word; B : Byte);
 begin
  Start;
  PutByte($A0 or ((Hi(Addr) shl 1) and $0e));
  PutByte(Lo(Addr));
  PutByte(B);
  Stop;
  Delay(5);
 end;
 
 function  ReadByte(Addr:Word): Byte;
 begin
  Start;
  PutByte($A0 or ((Hi(Addr) shl 1) and $0e));
  PutByte(Lo(Addr));
  Start;
  PutByte($A1 or ((Hi(Addr) shl 1) and $0e));
  ReadByte := GetByte;
  Stop;
 end;
 
 procedure  ComStr;
 var
  PCStr : ^String;
  i: Byte;
 
 begin
  PCStr := Ptr(PrefixSeg, $80);
  for  i := 0 to length(PCStr^) -1 do
   if  PCStr^[i] in ['-', '/'] then
    begin
     case  PCStr^[i+1] of
      'r', 'R' : Mode := mRead;
      'w', 'W' : Mode := mWrite;
     else  Mode := mError;
     end ;
     Delete(PCStr^, i, 2);
     Break;
    end ;
  if  ParamCount = 0 then  Mode := mError
  else  FileName := ParamStr(1);
 end;
 
 begin
  LPT1 := $378;
 asm
  mov dx, lpt1
  mov al, 00000110b   { Vcc = 1 }
  out dx, al
 end;
 
  ComStr;
  Assign(F, FileName);
  case  Mode of
   mRead:
    begin
     for  A:= 0 to  2047 do  Buf[A] := ReadByte(A);
     Rewrite(F, 1);



     if  IOResult = 0 then
      begin
       BlockWrite(F, Buf, SizeOf(Buf));
       Close(F);
      end ;
    end ;
   mWrite:
    begin
     Reset(F, 1);
     if  IOResult = 0 then
      begin
       BlockRead(F, Buf, SizeOf(Buf));
       Close(F);
       for  A:= 0 to  2047 do  WriteByte(A, Buf[A]);
      end ;
    end ;
   mError:
    begin
     WriteLn('24c16 fileName -r|-w');
     WriteLn(' -r Read');
     WriteLn(' -w Write');
    end;
  end;
 end.
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