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!"#$%&%'

!"# $%&%'(&)*+, -%#+./ '( µ0&1) '(/ 2,0µ(3%#.%/ *)µ+&%, 
,4,%.'+&% *',/ $,0 %#+$'56µ7#+/ '+3#0806,-" -%, 2,0µ(3%#,-" 
39&+/, :% 4+, ;', 73+, µ+'%µ0&1<:+. *+ *37*( µ+ '(# +,-;#% 
'(/ µ+&,-7/ 4+-%+'.+/ $&,#. =+ *';30 '(# %>?(*( '(/ $%&%-
6<6)/ -%, '(/ $0,;'('%/ '<# $%&%6;µ+#<# $&0@;#'<# -%, '(# 
'%5';3&0#( µ+.<*( '05 -;*'05/, 73+, +$,'>3+, µ,% µ,-&) «+$%-
#"*'%*(» µ+ '(# +1%&µ06) µ0#'7&#<# '+3#0806,9# *+ ;805/ 
*3+4;# '05/ '0µ+./. A5'; $05 6.#+'%, %#',8($'; %µ7*</ +.#%, 
;', +#9 *5#+3.B+, #% 5$"&3+, µ.% *'%:+&) (8+-'&0µ(3%#0806,-) 
5$040µ), %5') *5#04+>+'%, %$; µ+6"80 %&,:µ; *5*-+59#, $05 
+$,-0,#<#0># µ+'%?> '05/, $05 $%&7305# $8(&010&.+/ 6,% 
',/ 8+,'05&6.+/, $05 +876305# µ+ %-&.2+,% '(# $%&%6<6) -%, 
$05 01+.805# '(# $%&05*.% '05/ *'( *'%4,%-) 4,+.*45*( '(/ 
'+3#0806.%/ '(/ $8(&010&.%/, '05 %5';µ%'05 +876305 -%, '(/ 
(8+-'&0#,-)/. C 3&)*( %5'9# '<# '(/ '+3#0806,9# +$+-'+.#+'%, 
*'0 *>#080 '(/ 2,0µ(3%#,-)/ $%&%6<6)/, %$; '( *58806) -%, 
4,%#0µ) $8(&010&.%/ -%, %$; ',/ µ0#"4+/ +$+?+&6%*.%/, µ73&, 
'( 4,"6#<*( 8%:9#, '0# $0,0',-; 78+630 '<# $&0@;#'<# -%, '(# 
%*1"8+,% '05 $&0*<$,-0>. D'0 "&:&0 :% %#%1+&:0>µ+ $,0 
*56-+-&,µ7#% *+ $%&%4+.6µ%'% +,*%6<6)/ #7<# '+3#0806,9# *+ 
'&+,/ '0µ+./ '(/ 8+,'05&6.%/ µ,%/ 2,0µ(3%#,-)/ µ0#"4%/, 0, 0$0.-
0, %1+#;/ $%&05*,"B05# ,4,%.'+&0 +#4,%17&0# -%, :+<&0>#'%, 
'0µ+./ -8+,4,", %1+'7&05 +.#%, +?%,&+',-" *5#4+4+µ7#0, µ+'%?> 
'05/. A5'0. +.#%,, (%) 4,%4,-'><*( -%, 4,+$%1) (Interfacing), 
(2) 4,%6#<*',-) -%, $%&%-080>:(*( -%, (6) 2,0µ(3%#,-;/ 
78+630/. E% $%&%4+.6µ%'% %5'" 4+.3#05# ;', 0, '+3#0806,-7/ 
-%, 0,-0#0µ,-7/ *5#:)-+/ +.#%, $870# 9&,µ+/ 6,% '(# %-;µ% 
$,0 080-8(&<µ7#( +1%&µ06) %5'9# '<# '+3#0806,9# -%, *'(# 
+88(#,-) 2,0µ(3%#.%.

(")µ*+$,"-. /0-12$

F%:9/ ( '+3#0806.% '(/ 4,-'5%-)/ 4,%*>#4+*(/ +?+8.3:(-+ -%, 
76,#+ $,0 %?,;$,*'( -%, *'%:+&), )'%# %#%µ+#;µ+#( ( 5,0:7'(*) 
'(/ %$; '( 2,0µ(3%#.% '<# 4,+&6%*,9#. E% 4.-'5% +$,-0,#<#,9# 
%$%#'9#'%, *+ µ+6"80 %&,:µ; -%, *+ $088" +$.$+4% *'0 *>6-
3&0#0 2,0µ(3%#,-; %5'0µ%',*µ;. G$</ 1%.#+'%, *'0 D3. 1, '% 
+$.$+4% *'% 0$0.% 4,%3<&.B+'%, ( 4,%4,-'><*( *+ 7#% '5$,-; 
2,0µ(3%#,-; *>*'(µ% +876305 ?+-,#0># %$; '0 $,0 3%µ(8; 
+$.$+40 '<# %,*:(')&<#, *5#+3.B05# µ+ '0 +$.$+40 '05 +876305 
4,+&6%*,9#, +#9 *'(# -0&51) 2&.*-+'%, '0 +$.$+40 '(/ 4,"40-
*(/ $8(&010&.%/ µ7*% *'( 2,0µ(3%#.%. =+ '(# +?78,?( '<# 
$&<'0-;88<# -%, '<# '+3#0806,9# '<# 4,%>8<# $+4.05, 0, 4,%-
10&7/ µ+'%?> '<# 4,%1;&<# +$,$74<# 6.#0#'%, 45*4,"-&,'+/.
D'0 $,0 3%µ(8; +$.$+40, 73+, %&3.*+, #% $&%6µ%'0$0,+.'%, µ+ 
'%3+./ &5:µ0>/ ( 4,%*>#4+*( '<# %,*:(')&<# -%, ( µ+'%10&" 
'<# 4+40µ7#<# '05/ µ+ 4,-'5%-7/ *5#47*+,/. H.-'5% %5'0> '05 

+$,$7405 3&(*,µ0$0,0>#'%, *5#):</ *+ µ,-&;'+&% *5*')µ%'% 
µ+ $+&,0&,*µ7#0 %&,:µ; +,*;4<# -%, +?;4<#. I,% '(# $&%6µ%'0-
$0.(*( %5'9# '<# 4,-'><#, 7305# %#%$'53:+. -%'"88(8% $&<';-
-088% µ+'%10&"/ 4+40µ7#<#, %&3,-" 6,% %#%806,-" *)µ%'% µ+ 
'0 $&<';-0880 HART -%, '+8+5'%.% µ+ '0 $&<';-0880 AS-i 6,% 
'( 4,%*>#4+*( %,*:(')&%-+$+#+&6(').
!#9 '% $%&%$"#< 4.-'5% %,*:(')&<# 7305# 3%µ(8; -;*'0/ -%, 

3+'µ$ 1. 45+"16-1),"-' #2#1'µ$1)7 8)99$89:, ;"$<9&,

3+'µ$ 2. =$ PC/104 >+)2, 86508)2 

1*, 68"?.,6"$ µ"$7 ;"#->1$7. 

!"#$µ!#%&µ$'
(!% )$µ*$#%(+

,-./$0$1'-2 3%$µ4.!/%(5/ 6%(#78/, 
6%!1/8&#%(+2 (!% -091.$" 

@:#1$7 (9.+)71, A"9)-1'µ&, B68)<9"$72, C"-D9$)7 E65)2F60µ3, !2.%%69)7 G$8$;D8)29)74 



[!"#$µ!#%&µ$']

60 PLANTmanagement www.plant-management.gr 61

+.#%, -%'"88(8% 6,% µ,-&" *5*')µ%'%, 7#%/ *>63&0#0/ 2,0µ(-
3%#,-;/ %5'0µ%',*µ;/ *53#" %$%,'+. $870# -":+'( 4,%*>#4+-
*( '<# +$,$74<#, µ+ 7#% 080-8(&<µ7#0 *>*'(µ% %$; +8+6-'7/, 
%,*:(')&+/, *5*-+57/ -%, 4,%'"?+,/ -%, $870# +?+8,6µ7#% 
4.-'5% *5*-+59# µ+6%8>'+&05 +>&05/ B9#(/ +$,-0,#<#,9#. E% 
4.-'5% +$,$7405 *5*-+59# (Device-Level Networks) +.#%, $,0 
6+#,-+5µ7#% -%, +$+-'"*,µ% %$; '% 4.-'5% '05 +$,$7405 '<# 
%,*:(')&<#. D5#4705# 7#%# +5&>'+&0 %&,:µ; *5*-+59# -%, 
$+&,8%µ2"#05# 45#%';'('+/ 6,% +,*;405/ -%, +?;405/ (J/K) 
4+40µ7#<#, 04(6)*+,/ -,#(')&<# -%, *5*-+57/ %$+,-;#,*(/, 
+#9 +.#%, µ+6%8>'+&0/ -%, 0 ;6-0/ '(/ µ+'%4,4;µ+#(/ $8(-
&010&.%/. K, *5*-+57/ µ$0&+. #% *5#470#'%, +.'+ -%'+5:+.%# 
*'0# +8+6-') ) #% +.#%, %$0µ%-&5*µ7#+/ -%, #% *5#470#'%, 
µ7*< 4,-'><# +$,$7405 *5*-+5)/.
L#% %#0,-';, 3%µ(80> +$,$7405 4.-'50 $05 $%&73+, *5#47-
*+,/ µ+'%?> %$89# 2,0µ(3%#,-9# *5*-+59# (%,*:(')&<# -%, 
+$+#+&6('9#) -%, *5*-+59# 5M(80> +$,$7405 (Programmable 
Logic Controllers - PLCs -%, PCs), +.#%, '0 4.-'50 DeviceNet 
(Allen-Bradley/Rockwell Automation). N&0/ '0 $%&;# %$0-
'+8+. '0 4.-'50 µ+ '0 µ+6%8>'+&0 %&,:µ; +6-%'+*'(µ7#<# 
*5*'(µ"'<#. E0 DeviceNet 3&(*,µ0$0,+. '0 $&<';-0880 
CAN (controller area network) -%, $%&73+, 78+630, 4,%µ;&-
1<*( -%, 45#%';'('+/ *58806)/ 4+40µ7#<# 6,% 2,0µ(3%#,-7/ 
*5*-+57/.
L#% "880 4.-'50 *5*-+59# µ+ *(µ%#',-; %&,:µ; +6-%'+*'(µ7-
#<# *5*'(µ"'<# +.#%, '0 Profibus-DP (Siemens). O$0*'(&.B+, 
%#%806,-" %88" -%, M(1,%-" *)µ%'% -%, 73+, +5&+.% 3&)*( 
6,% *5*-+57/, %$0µ%-&5*µ7#% *(µ+.% J/K -%, 04(6)*+,/ 
-,#(')&<#. C 15*,-) 5$;*'%*( '05 Profibus-DP 2%*.B+'%, *'0 
$&<';-0880 +$,-0,#<#.%/ RS-485. E;*0 '0 Profibus-DP ;*0 
-%, '0 DeviceNet 4+# +.#%, *3+4,%*µ7#% 6,% +1%&µ067/ µ+ 
5M(87/ %$%,')*+,/ %*1"8+,%/. 
C $,0 $&0(6µ7#( 0,-067#+,% 4,-'><# *+ 3&)*( *)µ+&% +.#%, 
'% 4.-'5% +876305 4,+&6%*,9#. =+ '( 3&)*( '<# *5*'(µ"'<# 
%5'9#, $%&73+'%, 45#%';'('% *>#4+*(/ ';*0 '05 $&0(6µ7-
#05 +?0$8,*µ0> µ7'&(*(/ ;*0 -%, '05 +876305 4,+&6%*,9#. 
=+'%?> '<# µ+'%1+&;µ+#<# 4+40µ7#<# 5$"&305# -%, %5'" 
$05 %10&0># $8(&010&.+/ 4,"6#<*(/. D'0 .4,0 4.-'50 
µ$0&0># #% *5#5$"&305# %$; %$80. %,*:(')&+/ µ73&, $08>-
$80-+/ *5*-+57/.
A$; '05/ $&9'05/ 4,%>805/ +876305 4,+&6%*,9# )'%# '0 
MODBUS (Modicon PLCs). Gµ</, $870#, 0, Foundation 
Fieldbus -%, Profibus-PA -5&,%&30># </ '% $,0 $&0(6µ7#% 
$&<';-088% 6,% 78+630 4,+&6%*,9#. N%&7305# 45#%';'('% 
*>#4+*(/ *>#:+'<# *5*'(µ"'<# +876305 -%, µ+'&)*+<# 
4,+&6%*,9# -%, ( 15*,-) '05/ 5$;*'%*( 2%*.B+'%, *'0 $&<-
';-0880 IEC-61158. F%, 0, 4>0 (*3+'.B0#'%, µ+ '( Siemens) 
+.#%, -5&.%&30, '(/ %60&"/ *'05/ 4,%>805/ 4,+&6%*,9# µ+ 
*(µ%#',-; %&,:µ; +6-%'+*'(µ7#<# *5*'(µ"'<# *',/ CNA 
-%, '(# !5&9$(. E% $8+0#+-')µ%'% '<# 4,%>8<# *5*-+59# -%, 
4,+&6%*,9# +.#%,
• P,6;'+&+/ -%8<4,9*+,/ -%, µ,-&;'+&0/ 3&;#0/ +6-%'"*'%-
*(/
• P,6;'+&% *1"8µ%'% -%8<4.<*(/
• A$0µ%-&5*µ7#( -%, 6&)60&( +6-%'"*'%*( *5*-+59#
• !#*<µ"'<*( *5*')µ%'0/ $&;6#<*(/ -%, $&0+,40$0.(*(/ 

28%29# -%, "µ+*( 4,;&:<*(
• D5µ2%';'('% *5*-+59# %$; 4,%10&+',-0>/ -%'%*-+5%*'7/
• H+40µ7#% +876305 -%, $8(&010&,9# µ+'%4.40#'%, µ%B.
• H,%µ;&1<*( *5*-+59# +$. '05 4,-'>05
=,% ,4,%.'+&( $+&.$'<*( 4,-'><# +.#%, +-+.#( *'(# 0$0.% ( 
4,%*>#4+*( 6.#+'%, µ+'%?> '<# +8+6-'9# $05 8+,'05&60># *'0 
39&0 '(/ $%&%6<6)/. C 4,%*>#4+*( $088%$89# +8+6-'9# *'( 
2,0µ(3%#.% 4,+&6%*,9# %#%$'>**+'%, &%64%.%, <:0>µ+#( %$; 
'(# %$%.'(*( 6,% “*1,3';” 78+630 $&%6µ%',-0> 3&;#05. K, 
%$%,')*+,/ '05 4,-'>05 +$,$7405 +8+6-') %10&0># *'(# 0&:) 
-%, %4,"8+,$'( &0) '<# -&.*,µ<# 6,% 78+630 4+40µ7#<#. K, 
3&;#0, µ+'"40*(/ $&7$+, #% +.#%, *'%:+&0. -%, %#+$(&7%*'0, 
%$; '(# $,:%#) *>#4+*( #7<# *5*-+59# *'0 4.-'50 ) '(# 
%$0*>#4+*( )4( 5$%&3;#'<#.
I,% '( 4,%*>#4+*( +8+6-'9#, ( Rockwell Automation *3+4.%*+ 
'0 ControlNet, 7#% 5M(80> +$,$7405 4.-'50, 3&(*,µ0$0,9-
#'%/ '0 $&<';-0880 CIP. A-;µ%, '0 Profibus-FMS +.#%, 7#%/ 
4.%580/ +876305 $05 6+#,-" 3&(*,µ0$0,+.'%, 6,% +$,-0,#<#.% 
µ+'%?> *5*'(µ"'<# DCS (Distributed Control Systems) -%, 
PLC (-5&.</ '(/ Siemens), +#9 '0 Ethernet µ+ 3&)*( TCP/IP 
) UDP/IP +.#%, 7#%/ ,*35&;/ %#'%6<#,*')/ $05 $08> 6&)60&% 
-+&4.B+, '(# $&0'.µ(*(.
E0 4.-'50 Ethernet %?.B+, ,4,%.'+&(/ %#%10&"/, -%:9/ 4,%:7'+, 
%&-+'" +#*<µ%'<µ7#% IP $&<';-088% -%, +.#%, '0 $,0 4(µ01,-
87/ 4.-'50 '0 0$0.0 µ$0&+. #% 8+,'05&6+. ;3, µ0#"3% *+ 7#%, 
%88" *+ $088%$8" +$.$+4% +#;/ *5*')µ%'0/ %5'0µ%',*µ0>. 
K, -%'%*-+5%*'7/ *5*'(µ"'<# +876305 +$,87605# '0 Ethernet 
6,% #% %$01>605# %*5µ2%';'('+/ µ+ 4,"10&05/ "8805/ 
-%'%*-+5%*'7/ -%, %5'; 6,%'. $%&73+, 0µ%8) 8+,'05&6,-;'('% 
µ+'%?> '<# 4,%1;&<# $&0@;#'<# *3+',-9# µ+ '% 4.-'5% +876-
305. E0 Ethernet $%&73+, 5M(80>/ &5:µ0>/ µ+'"40*(/ 4+40-
µ7#<# -%, %$0'+8+*µ%',-) 4,;&:<*( *1%8µ"'<#. =%B. µ+ '( 
45#%';'('% '<# 5M(89# '%35')'<# µ+'%10&"/ 4+40µ7#<#, '0 
Ethernet $%&73+, %-;µ% %#9'+&( '+3#0806.% *56-&,#;µ+#( µ+ 
"88% 4.-'5% </ $&0/ '(# +5-08.% $&;*2%*(/ %$; '0 Internet, 
</ $&0/ '0 ;', +.#%, %#0,-')/ %&3,'+-'0#,-)/ -%, </ $&0/ '(# 
+5-08.% *>#4+*(/, +6-%'"*'%*(/ -%, *5#')&(*(/.
E780/, -0,'"B0#'%/ *'0 %$9'+&0 µ7880#, %?.B+, #% %#%1+&:+. 
( ,47% +#;/ #705 '>$05 4,-'><*(/, ( 0$0.% %#%$'>**+'%, 
%5') '( *',6µ) *'0 MIT. Q'%# µ,% ,47% '05 $&;*1%'% +-8,-
$;#'0/ H&. =,3"8( H+&'0>B05, 4,+5:5#') '05 !&6%*'(&.05 
'(/ !$,*')µ(/ O$0806,*'9# *'0 =JE, ( 0$0.% +#*<µ%'9:(-+ 
-%, +?+8.3:(-+ *'0 +&+5#(',-; $&;6&%µµ% Oxygen. D';30/, 
%#"µ+*% *+ "8805/, +.#%, ( 4(µ,05&6.% +#;/ '0$,-0> 4,-'>05, 
*+ 7#% -')&,0 6,% $%&"4+,6µ%, '0 0$0.0 :% %$0'+8+.'%, %$; 
*(µ+.% $8(&01;&(*(/. D+ %5'" '% *(µ+.% 0, +&6%B;µ+#0, :% 
7305# '( 45#%';'('% #% &<'0># ;,', '05/ +#4,%17&+,. !,4,-" 
*3+4,%*µ7#0, 5$0806,*'7/ µ+ *>*'(µ% %#%6#9&,*(/ 1<#)/ 
-%, $&;*2%*( *'0 internet :% µ$0&0># #% %$%#'0># µ7*% 
*+ 8.6% 4+5'+&;8+$'%. E0 *>*'(µ% $&0287$+'%, #% µ$0&+. 
#% 4,%*5#47+, %-;µ( -%, 0,-,%-7/ *5*-+57/ -%, #% 4.#+, '( 
45#%';'('% 6,% '0# 78+63; '05/ ) '( 4,"6#<*( '(/ -%'"*'%-
*)/ '05/ %$; %$;*'%*( µ7*< internet. L#%/ "880/ *';30/ 
'05 $&06&"µµ%'0/ +.#%, ( 4(µ,05&6.% +#;/ '0$,-0> 4,-'>05 
%,*:(')&<# #7%/ 6+#,"/, 0, 0$0.0, :% µ$0&0># #% 5$0806.B05# 
',/ *3+',-7/ %$0*'"*+,/ µ+'%?> '05/, 3<&./ '( 3&)*( -"$0,05 

*(µ+.05 %#%10&"/. L#% '7'0,0 4.-'50 µ$0&+. #% 3&(*,µ0$0,(:+. 
6,% $%&"4+,6µ% *'(# %#%6#9&,*( '(/ :7*(/ %5';#0µ<# &0µ$0-
',-9# µ(3%#,*µ9# *+ $&%6µ%',-; 3&;#0.

/"$%,&#1"-' -$" G$5$-)9)<H*#*

L#%/ '0µ7%/ 0 0$0.0/ $%8%,;'+&% %$%,'0>*+ µ+6"8( %#:&9$,#( 
$&0*$":+,%, +.#%, %5';/ '(/ 4,%6#<*',-)/ -%, $%&%-080>:(*(/ 
8+,'05&6,9# *'0 39&0 $%&%6<6)/. N%&%40*,%-", %88" %-;µ( 
-%, *)µ+&%, ( 4,"6#<*( 28%29# *+ µ(3%#)µ%'% '(/ 6&%µµ)/ 
$%&%6<6)/ +.#%, µ,% +$.$0#( 5$;:+*( $05 *53#" $+&,8%µ2"#+, 
'(# +$.*-+M( +,4,-+5µ7#05 '+3#,-0> 6,% '( 4,"6#<*( '(/ 28"2(/, 
',/ $+&,**;'+&+/ 10&7/ %$; '( µ('&,-) +'%,&+.%. H+# +.#%, -%, 
*$"#,0 #% 3&+,%*'+. +$.*-+M( '+3#,-0> %$; '0 +?<'+&,-;, 0$;'+ 
*'0 *(µ%#',-; -;*'0/ +&6%*.%/ '05 '+3#,-0>, $&0*'.:+#'%, 
7?04% µ+'%10&"/ -%, 4,%2.<*(/. !#%88%-',-", µ,% 2,0µ(3%#.% 
µ$0&+. #% %$%*308+. µ;#,µ0 +,4,-+5µ7#0 $&0*<$,-; 6,% '(# 
5$0*')&,?( '<# *5*'(µ"'<# '(/, µ+ $&01%#) *(µ%#',-) 0,-0-
#0µ,-) +$,2"&5#*(. C -%'"*'%*( +.#%, $&028(µ%',-), ,4,%.'+&% 
;'%# ( $,0 *5#):(/ 8>*( '05 '+3#,-0> $&028)µ%'0/ +.#%, µ,% 
%$8) &>:µ,*( '(/ µ(3%#)/.
C '+3#0806.%, ;µ</, 7&3+'%, #% $&0*:7*+, µ,% '&.'( +#%88%-
-',-) $&;'%*(, -%:9/ 0807#% -%, $+&,**;'+&% %$; '% #7% 
µ(3%#)µ%'% $05 '0$0:+'0>#'%, *+ 6&%µµ7/ $%&%6<6)/ 7305# 
'(# ,-%#;'('% #% +$,-0,#<#0># µ7*< 4,%4,-'>05 µ+ '(# -%'%-
*-+5"*'&,% +'%,&+.%, -%, #% %$0*'78805# $8(&010&.+/ 6,% '(# 
-%'"*'%*( 8+,'05&6.%/ '05/, -%:9/ -%, #% 4730#'%, +#'087/. 
D>µ1<#% µ+ 7&+5#% '05 4,+:#0>/ $+&,04,-0> 2,0µ(3%#,-0> 
%5'0µ%',*µ0> Control Design, '0 47% '<# -%'%*-+5%*'&,9# 
+'%,&+,9# µ(3%#(µ"'<# *5µ$+&,8%µ2"#05# 4,%4,-'5%-7/ 8+,-
'05&6.+/ 4,"6#<*(/.
D+ $+&.$'<*( 28"2(/, µ$0&+. #% 6.#+, 4,%4,-'5%-) $&0*$":+,% 
4,"6#<*(/ %$; '(# -%'%*-+5"*'&,% +'%,&+.% -%,, *+ $+&.$'<*( 
$05 %$%,'+.'%, %$8" µ,% (8+-'&0#,-) &>:µ,*( '(/ µ(3%#)/, 
+#4+30µ7#</ -%, +$,4,;&:<*)/ '(/. !#%88%-',-", µ$0&0># #% 
40:0># 04(6.+/ *+ '+3#,-; '05 +&60*'%*.05, 0 0$0.0/ 4+# +.#%, 
+,4,-+5µ7#0/ *'0 $&028(µ%',-; µ(3"#(µ%. R&(*,µ0$0,9#'%/ 
%5') '(# $&0*766,*(, '0 -;*'0/ 272%,% +.#%, $08> 3%µ(8;'+&0 
-%, ( 4,"6#<*( -%, +$,4,;&:<*( $&%6µ%'0$0,0>#'%, $08> 6&(-
60&;'+&%, µ+,9#0#'%/ '0 3&;#0 4,%-0$)/ '(/ $%&%6<6)/.
E% %$0'+87*µ%'% 4,+.*45*(/ '(/ '+3#0806.%/ +.#%, %-;µ% $,0 
+#'5$<*,%-" – %# %5'; +.#%, 45#%'; - *'(# $%&%-080>:(*( 
8+,'05&6,9# '(/ $%&%6<6)/. =+ '(# +,*%6<6) '<# %,*:(')&<# 
-":+ +.405/ *'0 +&60*'"*,0, ( $+&.040/ -%'" '(# 0$0.% ( 
+$.28+M( µ,%/ 4,+&6%*.%/ %$%,'0>*+ 3&0#02;&% -%, µ0#;'0#( 
%#:&9$,#( +&6%*.% %#)-+,, +49 -%, 3&;#,%, *'0 $%&+8:;#. Gµ</ 
7305# *5#'+8+*'+. -%, $+&%,'7&< 2+8',9*+,/, ;*0# %10&" 
*'(# +5-08.% $%&%-080>:(*(/ '<# 4+40µ7#<# %,*:(')&<#, 
'( µ+'%10&" '<# 4+40µ7#<# %5'9#, %-;µ% -%, '( *5#')&(*( 
'<# %,*:(')&<#, 0, 0$0.+/ 5$;*30#'%, #% %$0'+87*05# µ,% 
';*0 µ+6"8( +$%#"*'%*(, ;*0 -%, ( +,*%6<6) '<# $&9'<# 
%,*:(')&<#!
C 4,-'><*( '<# +$+?+&6%*'9# PLC, $8):0/ +- '<# 0$0.<# 
3&(*,µ0$0,0>#'%, *',/ $+&,**;'+&+/ 2,0µ(3%#.+/, µ$0&+. $870# 
#% 6.#+, 3&(*,µ0$0,9#'%/ 4.-'5% Ethernet, $%&;µ0,% µ+ +-+.#% 
$05 4,%*5#4705# $&0*<$,-0>/ 5$0806,*'7/ *+ 7#% 6&%1+.0. 
E0 4.-'50 %5'; $&0*17&+, '%3+.% µ+'%10&" 4+40µ7#<# -%, 

$%&%-080>:(*( $0889# +$+?+&6%*'9# -%, %,*:(')&<# %$; 
$&0*<$,-; 5$0806,*'). F%:9/ µ"8,*'% '0 Ethernet 73+, ';*0 
+5&+.% 3&)*(, µ$0&0># #% 4,%*5#4+:0># +>-08% -%, 10&('0. 
5$0806,*'7/ *'0 4.-'50 $%&%-080>:(*(/ '<# 4+40µ7#<#, 
%$; 4,"10&% *(µ+.% '05 +&60*'%*.05 $05 4,%:7'05# :>&+/ 
$&;*2%*(/, -"', '0 0$0.0 4+# *5µ2%.#+, ;'%# 3&(*,µ0$0,0>#'%, 
*5µ2%',-" 2,0µ(3%#,-" 4.-'5%, '% 0$0.% %$%,'0># +$,$870# 
+?0$8,*µ;.
N&03<&9#'%/ %-;µ% 7#% 2)µ% *',/ %#+?"#'8('+/ $&00$',-7/ 
'(/ '+3#0806.%/, 6,% '( *56-7#'&<*( '<# 4+40µ7#<# '<# 
%,*:(')&<# µ$0&0># #% 3&(*,µ0$0,(:0># %*>&µ%'% (wireless) 
4.-'5%. =+ %5'; '0# '&;$0, µ"8,*'%, :% µ$0&0>*+ 7#%/ '+3#,-;/ 
*5#')&(*(/, +104,%*µ7#0/ µ+ 10&('; 5$0806,*'), #% $%&%-0-

3+'µ$ 3. /"$#1.#6"7 1&, EBX. (G*%': www.pc104.org).

3+'µ$ 4. 3<%-5"#* ;"$#1.#6&, µ61$I< PC/104, EPIC 

-$" EBX. (G*%': www.epic-sbc.org). 
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805:+. +,*;405//+?;405/ +#;/ PLC %$; 0$0,04)$0'+ *(µ+.0 
'05 +&60*'%*.05, 3<&./ #% -"#+, -%µ," -%8<4,%-) *>#4+*(. C 
%$%,'0>µ+#( -"&'% 6,% $&;*2%*( *+ %*>&µ%'0 4.-'50 %$; 
10&('; 5$0806,*') +.#%, -0,#;/ -%, 1:(#;/ +?0$8,*µ;/. =7*< 
'05 %*>&µ%'05 4,-'>05, 0 '+3#,-;/ :% 73+, $&;*2%*( -%, 
*'0# $%6-;*µ,0 ,*';, ;$05 0, $+&,**;'+&+/ -%'%*-+5"*'&,+/ 
+'%,&+.+/ $%&%:7'05# $8)&+,/ '+3#,-7/ $8(&010&.+/ 6,% '0# 
+?0$8,*µ; '05/. L'*,, ( +>&+*( '+3#,-9# 3%&%-'(&,*',-9#, ) 
+#;/ *3+4.05 µ(3%#)µ%'0/ :% )'%# 5$;:+*( 8+$'9# -%, :% 
µ$0&0>*+ #% 6.#+, "µ+*%, 3<&./ #% %$0µ%-&5#:+. 0 '+3#,-;/ 
%$; '0 5$; $%&%-080>:(*( µ(3"#(µ%.
A$; '(# "88(, ( 3&)*( %*>&µ%'<# 4,-'><# µ$0&+. #% +.#%, 
$&028(µ%',-), +"# 0, %,*:(')&+/ *'05/ 0$0.05/ %10&" 
3&(*,µ0$0,0>#'%, 6,% µ+'"40*( 4+40µ7#<# *+ %5';µ%'% 
+8+6-',-" *5*')µ%'%. F%:9/ +.#%, %-;µ% $&;*1%'( '+3#080-
6.%, 5$"&305# $&028)µ%'% $+&,04,-)/ 4,%-0$)/ 4,-'>05 -%, 
2&%4>'+&(/ µ+'%10&"/ 4+40µ7#<# - %#+$.'&+$'% *+ *5*')-
µ%'% +876305. A5'" '% $&028)µ%'% $"#'</ 7305# +8"3,*'+/ 
+$,$'9*+,/ *+ *5*')µ%'% $05 +.#%, %$0-8+,*',-" 5$+>:5#% 6,% 
$%&%-080>:(*(.
N7&% %$; '( µ+'%10&" 4+40µ7#<#, ( *>63&0#( '+3#0806.%, 
73+, +$,4&"*+, -%, *'0 +$.$+40 '<# %,*:(')&<#. A&-+'0. 
%,*:(')&+/, $.3. $&0*766,*(/, +.#%, 6+#,-" %$87/ -%, %5';#0µ+/ 
4,%'"?+,/, $05 ;µ</ 3&+,"B0#'%, (8+-'&,-) ,*3>. A5'; *(µ%.#+, 
;', +.'+ 0 %,*:(')&%/ :% 3&+,%*'+. -%8<4,%-) *>#4+*(, 6,% '(# 
$%&03) ,*3>0/, +.'+ '( 3&)*( µ$%'%&.%/. D'(# $&9'( $+&.$'<-
*(, *+ ;*% µ(3%#)µ%'% $%&05*,"B05# -,#0>µ+#% µ7&(, $%&%-
'(&+.'%, *5#+3)/ 1:0&" -%8<4.<# 8;6< '(/ +$%#%8%µ2%#;-
µ+#(/ -"µM(/ '05/, +#9 *'( 4+>'+&( 0, µ$%'%&.+/, 3&+,"B0#'%, 
%#',-%'"*'%*( -%, 10&'9#05# '0 $&;6&%µµ% *5#')&(*(/. 
L#% %$; '% 4>0 +#4+3;µ+#% %$0'+80>*+ %#%6-%.0 -%-;, µ73&, 
$&;*1%'%, ;$05 ( ABB *3+4.%*+ %,*:(')&% $&0*766,*(/ $05 
8+,'05&6+. %*>&µ%'% -%, 3<&./ µ$%'%&.%. A5'; +$,'563"#+'%, 
µ7*< *5*')µ%'0/ $05 3&(*,µ0$0,+. (8+-'&0µ%6#(',-; $+4.0 
µ7*< ) 6>&< %$; 7#% µ(3"#(µ% 6,% '(# '&01040*.% µ+ ,*3> 
;8<# '<# %*>&µ%'<# %,*:(')&<# '05. K, %,*:(')&+/ µ$0&0># 
#% +-$7µ$05# *+ 5M(87/ *53#;'('+/ $&0/ µ.% *'%:+&) 2"*( 
*58806)/ 4+40µ7#<#, 3&(*,µ0$0,9#'%/ $%&;µ0,% '+3#0806.% 
µ+ +-+.#( '(/ Bluetooth. C ABB *3+4,"B+, #% +$+-'+.#+, '(# 
'+3#0806.% -%, *+ "8805/ %,*:(')&+/.

(")µ*+$,"-D7 J96%+)7, K8)9)%"#1>7 

L),'7 @.51$7 (SBC) -$" !,#&µ$1&µ>,)" 

K8)9)%"#1>7 (Embedded PC)

C %5?%#;µ+#( %#"6-( 6,% µ+.<*( '05 µ+67:05/ -%, '05 
-;*'05/ '<# µ(3%#9# µ+ '%5';3&0#( %>?(*( '(/ $%&%-
6<6,-;'('"/ '05/, %$%,'+. #7+/ -%, $,0 7?5$#+/ 8>*+,/ *'0 
*3+4,%*µ; '<# +8+6-'9# '05/. =+6"80 &;80 $&0/ %5') '(# 
-%'+>:5#*( $%.B05# 0, 5$0806,*'7/ µ0#)/ -"&'%/ (Single 
Board Computers, SBC). S72%,%, 0, 5$0806,*'7/ µ0#)/ -"&'%/, 
4+# +.#%, %$%&%.'('% ... µ0#)/ -"&'%/. D5#):</ %$0'+80>#'%, 
%$; µ,% 2%*,-) -"&'% $05 $+&,8%µ2"#+, '0# +$+?+&6%*'), '( 
µ#)µ( -%, 4,"10&% J/K -%, ( 0$0.% 73+, '( 45#%';'('% #% 8+,-
'05&6+. %5';#0µ% </ 5$0806,*')/. C -"&'% %5') *5#04+>+'%, 
%$; 4,"10&+/ -"&'+/ +$7-'%*(/ %#"806% µ+ '(# +1%&µ06).
K, -8%*,-0. 5$0806,*'7/ 3'.B0#'%, $"#< *+ µ,% 2%*,-) -"&'%, 

'( µ('&,-), *'(# 0$0.% $&0*'.:+#'%, "88+/ 4+5'+&+>05*+/. C 
%#"$'5?( '(/ '+3#0806.%/ '<# 080-8(&<µ7#<# -5-8<µ"'<#, 
74<*+ '( 45#%';'('% +#0$0.(*(/ '<# 4,%10&+',-9# -%&'9# 
+#;/ 5$0806,*') *+ µ,%, %#0.60#'%/ 7'*, '0 4&;µ0 *'05/ 
SBC. K, $&9'0, SBC )'%# ,4,0-%'%*-+57/ -%, 4+# 5$)&3+ 
'5$0$0.(*( '<# µ+6+:9#, +#9 *3+4,"B0#'%# 6,% ,-%#0$0.(*( 
*56-+-&,µ7#<# -":+ 10&" %#%6-9#. E0 %$0'78+*µ% )'%# #% 
5$"&305# SBC µ+ 4,%10&+',-0>/ '>$05/ +$+?+&6%*'), 45#%-
';'('+/ +$7-'%*(/ -%, '&;$0 $&06&%µµ%',*µ0>, %#"806% µ+ 
'(# +1%&µ06) -%, ',/ $&0',µ)*+,/ '05 *3+4,%*'). H+# 5$)&3%# 
2,0µ(3%#,-" $&;'5$% (standards), 0>'+ 15*,-" µ+6"8( $0,-,8.% 
*'(# %60&".
F%:9/ ( %60&" '<# SBC µ+6"8<#+, +µ1%#.*'(-%# '% $&9'% 
2,0µ(3%#,-" $&;'5$%. E0 $&9'0 )'%# '0 Multibus I '(/ Intel, 
*'( 4+-%+'.% '05 70. Q'%# %&-+'" µ+6"80 (6.75 x 12 in) 
9*'+ #% 3<&" '% %#%6-%.% 080-8(&<µ7#% -5-89µ%'% 6,% 
'( 4(µ,05&6.% +#;/ 5$0806,*',-0> *5*')µ%'0/ *+ µ,% -"&'%. 
=+'%6+#7*'+&% $&;'5$% +.#%, '% Pro-Log/Mostek STD Bus, 
Motorola Exorbus -%, VME bus. E0 '+8+5'%.0 +.#%, %&-+'" 
4(µ01,87/ -%, 1'"#+, '0 1 4,/ 408"&,% *+ +')*,+/ $<8)*+,/. 
A&3,-" -":+ -"&'% STD Bus, µ+ µ76+:0/ 4.5 x 6.5 in, µ$0&0>*+ 
#% $&%6µ%'0$0,)*+, µ;#0 µ.% 8+,'05&6.%. F%:9/ ;µ</ ;80 -%, 
$+&,**;'+&+/ 8+,'05&6.+/ +#*<µ%'9#0#'%# *+ ;80 -%, µ,-&;-
'+&% 080-8(&<µ7#% -5-89µ%'%, 76,#+ 45#%') ( 4(µ,05&6.% 
5$0806,*') µ0#)/ -"&'%/ -%, µ+ %5'; '0 $&;'5$0.
C 4+-%+'.% '05 80 3%&%-'(&.B+'%, %$; '(# %#"$'5?( '(/ '+3#,-
-)/ 080-8)&<*(/ µ+6"8(/ -%, $08> µ+6"8(/ -8.µ%-%/ (LSI, 
VLSI) *'(# -%'%*-+5) 080-8(&<µ7#<# -5-8<µ"'<# E0 %$0-
'78+*µ% )'%# ( %>?(*( '(/ $5-#;'('%/ '<# 080-8(&<µ7#<# 
-5-8<µ"'<#, µ+ '%5';3&0#( µ+.<*( '05 -;*'05/ -%, %>?(*( 
'(/ %?,0$,*'.%/ '05/. A#'. 6,% 7#% *>*'(µ% $0889# -%&'9# 
76,#+ 45#%') ( -%'%*-+5) +#;/ 080-8(&<µ7#05 5$0806,*',-0> 
*5*')µ%'0/ *+ µ,% -"&'%.
A5') ( +?78,?( 7-%#+ '05/ µ(3%#,-0>/ *3+4,%*'7/ #% +6-%-
'%8+.M05# *'%4,%-" ',/ ,4,0-%'%*-+57/ -%, #% *'&%10># *'(# 
%60&" ;$05 72&,*-%# 7'0,µ+/ -%, $870# 0,-0#0µ,-7/ 8>*+,/ 
+#9 '%5';3&0#% +8%3,*'0$0,0>*%# '0 3&0#,-; 4,"*'(µ% 
µ+'%?> *3+4.%*(/ -%, 4,":+*(/ '<# $&0@;#'<# '05/. Gµ</, 
+#9 %$; '( µ+&," '05 58,-0> 5$)&?+ µ+6"8( %#"$'5?(, '0 
806,*µ,-; %$0'+80>*+ %-;µ( $&;28(µ%, %10> 4+# 5$)&3%# 
%#'.*'0,3% $&;'5$% -%, +$0µ7#</ ( 1"*( $&06&%µµ%',*µ0> 
'<# SBC )'%# $08>$80-( -%, 3&0#02;&%.
D'0 '+8+5'%.0 $&;28(µ% ( 8>*( 4.#+'%, %$; '05/ 6#<*'0>/ 
µ%/ $&0*<$,-0>/ 5$0806,*'7/ (PC). E0 PC +$(&7%*+ %$0-
1%*,*',-", %# ;3, +$%#%*'%',-", -":+ µ0&1) 4&%*'(&,;'('%/ 
'05 %#:&9$05, %$; '( 2,0µ(3%#.% µ73&, '(# '73#(. H+# :% 
µ$0&0>*+ #% %1)*+, %#+$(&7%*'( '(# '+3#0806.% '<# SBC. 
C '+&"*',% 4,"40*( '<# PC 73+, 4(µ,05&6)*+, ;3, µ;#0 7#% 
de facto $&;'5$0, %88" -%, µ,% 6+#," µ(3%#,-9# -%, '+3#,-9# 
+-$%,4+5µ7#<# *+ %5'0>/. D)µ+&% 80,$;#, %# -%, 5$"&3+, 
%-;µ% µ,% µ+6"8( $0,-,8.% SBC, 0, $,0 4(µ01,8+./ +.#%, %5'0. 
$05 2%*.B0#'%, *'(# %&3,'+-'0#,-) '<# PC. K 8;60/ +.#%, ;', 
( *56-+-&,µ7#( %&3,'+-'0#,-), +#9 4+# +.#%, $,0 %$040',-) -%, 
“7?5$#(” %$; "88+/, '0 %#'.:+'0 µ"8,*'%, +.#%, *5µ2%') µ+ 
'(# '+&"*',% 4+?%µ+#) 806,*µ,-0> $05 5$"&3+, $%6-0*µ.</. 
=+ "88% 8;6,%, *',/ µ7&+/ µ%/, '0 806,*µ,-; -%, ;3, '0 58,-; 

-%:0&.B+, '( 4,%4,-%*.% +$,806)/. O$"&3+, 7#%/ $08> µ+6"80/ 
%&,:µ;/ 806,*µ,-9# +&6%8+.<#, '% 0$0.% 8.60 </ $08> ;80, 0, 
µ(3%#,-0. -%, '+3#,-0. 6#<&.B05#, $05 -"#+, '% SBC $05 +.#%, 
2%*,*µ7#% *'(# %&3,'+-'0#,-) '<# PC +?%,&+',-" 4(µ01,8).
D)µ+&% '% SBC $+&,7305# ;8% '% 'µ)µ%'% +#;/ '5$,-0> PC 
;$</ CPU, µ#)µ(, +,*;405//+?;405/, 45#%';'('% 4,-'><*(/, 
-'8. =+ '%3>'('+/ $05 5$+&2%.#05# '0 1 GHz, ;80 -%, $,0 
6&)60&% -%'%-'0># $+&,037/ *',/ 0$0.+/ -"$0'+ -5&,%&30>-
*%# 0, µ,-&0+8+6-'7/, '% PLC -%, 0, ,4,0-%'%*-+57/. D5#):</ 
$&06&%µµ%'.B0#'%, 6,% *56-+-&,µ7#+/ 8+,'05&6.+/ -%, -5&.</ 
3&(*,µ0$0,0>#'%, *'0# %5'0µ%',*µ; -%, 78+630 2,0µ(3%#,-9# 
4,%4,-%*,9#.
D'% SBC ;8% '% +$,µ7&05/ 'µ)µ%'% '05 5$0806,*') 580$0,-
0>#'%, </ 080-8(&<µ7#% -5-89µ%'% *+ µ,% -"&'%. H,%:7'05# 
+$.*(/ ;8+/ ',/ %$%&%.'('+/ :>&+/ (ports), 7'*, 9*'+ #% *5#-
470#'%, µ+ +?<'+&,-7/ *5*-+57/ ;$</ 0:;#+/, -%894,% 4,-'>05 
-%, "88+/ $(67/. N%&"88(8% 7305# *3+',-" µ,-&; µ76+:0/ -%,, 
%# µ,% +1%&µ06) '0 %$%,'+., $%&7305# '( 45#%';'('% +$7-'%-
*)/ '05/ µ+ "88+/ -"&'+/, 0, 0$0.+/ %#%8%µ2"#05# +,4,-+5µ7#+/ 
8+,'05&6.+/. !$,$870# '% SBC +.#%, 5$0806,*',-" *5*')µ%'% $05 
µ$0&0># #% «'&7?05#» +1%&µ067/ $&%6µ%',-0> 3&;#05, µ,% 
*(µ%#',-) ,4,;'('% *'0 2,0µ(3%#,-; 78+630. 
G*0 %5?"#0#'%, 0, ,-%#;'('+/ -%, µ+,9#+'%, '0 -;*'0/ '<# 
080-8(&<µ7#<# -5-8<µ"'<#, ';*0 µ+,9#+'%, '0 -;*'0/ -%, '0 
µ76+:0/ '<# SBC, +#9 '%5';3&0#% %5?"#0#'%, 0, 45#%';'('7/ 
'05/. D)µ+&% µ$0&0>µ+ #% µ,8)*05µ+ 6,% +#*<µ%'<µ7#% PC, '% 
0$0.% 17&#05# ',/ 45#%';'('+/ +#;/ $&0*<$,-0> 5$0806,*') 
*'0 2,0µ(3%#,-; $+&,2"880#. N%&%4+.6µ%'% $&0'>$<# SBC 
+.#%, '0 PC/104, '0 EBX -%, '0 EPIC ($&;'5$0 5$; +?7'%*().
E0 $&;'5$0 PC/104 $%.&#+, '0 ;#0µ" '05 %$; '% 6#<*'" %&3,-" 
'05 $&0*<$,-0> 5$0806,*') PC -%, '0# %&,:µ; '<# %-&0-
4+-'9# (pins) $05 3&(*,µ0$0,0>#'%, 6,% #% *5#4+:0># 4>0 
'7'0,+/ -"&'+/ µ+'%?> '05/. E0 PC/104 +.#%, ,4%#,-; 6,% +1%&-
µ067/ $+&,0&,*µ7#05 39&05, %10> 580$0,0># 7#%# 08;-8(&0 
5$0806,*') *3+4;# *'(# +$,1"#+,% µ,%/ 4,*-7'%/, 28. D3. 2.
K, -"&'+/ PC/104 µ$0&0># #% +#<:0># ( µ.% $"#< *'(# 
"88( 3'.B0#'%/ 7#%# $>&60 PC/104 (6,% $%&"4+,6µ% *'0 D3. 2 
287$05µ+ 4>0 *5#4+µ7#+/ -"&'+/). T*</ '% $"#'% $05 µ$0&+. 
#% *-+1'+. -"$0,0/ µ(3%#,-;/ 5$"&305# *+ µ0&1) -%&'9# 
+$7-'%*(/ PC/104. 
A$; *+,&,%-7/ +,*;405// +?;405/ µ73&, +8+6-'7/ video, 47-'+/ 
GPS -%, -"&'+/ %*>&µ%'(/ 4,-'><*(/. E0 PC/104 +.#%, 05*,%-
*',-" 7#%/ X86 $&0*<$,-;/ 5$0806,*')/ *+ µ,-&7/ 4,%*'"*+,/. 
!#4+,-',-" 3%&%-'(&,*',-" +#;/ 5$0806,*') PC/104 +.#%,: +$+-
?+&6%*')/ Celeron ) Pentium M *'0 1 GHz, 256 Mb µ#)µ( 
RAM, *+,&,%-7/, $%&"88(8+/ -%, USB :>&+/, 7?040/ SVGA, 
Ethernet, Flash Disk </ -%, 4 GB, -'8. 
D3+4;# ;8% '% 8+,'05&6,-" *5*')µ%'% -%, +&6%8+.% %#"$'5?(/ 
806,*µ,-0> $05 3&(*,µ0$0,0>#'%, *'% PC, +.#%, *5µ2%'" µ+ '0 
PC/104. !$0µ7#</ %$; '( µ,% 4+# 5$"&3+, %#"6-( 6,% %60&" 
#705 806,*µ,-0>, -%, %$; '(# "88( µ+,9#+'%, ( -%µ$>8( +-µ":(-
*(/ '<# *3+4,%*'9# -%, $&06&%µµ%',*'9# µ(3%#,-9#.
E0 EBX (Embedded Board eXpandable) +.#%, 7#% %$; '% 
µ+6%8>'+&% SBC, µ+ µ76+:0/ 5.75 R 8 in, 28. D3. 3. H,%:7'+, 
;8+/ ',/ 8+,'05&6.+/ +#;/ PC -%, 8;6< '05 µ+6"805 µ+67:05/ 
'05 µ$0&+. #% 3<&7*+, Pentium +$+?+&6%*'7/ -%, '0 %#%6-%.0 

*>*'(µ% M>?(/.
!$.*(/ 5$"&3+, ( 45#%';'('% #% *5#4+:0># +$"#< '05 -"&'+/ 
+$7-'%*(/ PC/104 6,% +$,$870# 8+,'05&6.+/ +,*;405/+?;405. 
E5$,-" 7#% EBX $+&,8%µ2"#+, '0# +$+?+&6%*'), '( µ#)µ( RAM, 
%$0:(-+5',-; 39&0 Flash Disk, *+,&,%-7/, $%&"88(8+/ -%, USB 
:>&+/, 4.-'50 -%, +8+6-') video. !$,$870# 73+, '( 45#%';'('% 
+$7-'%*(/ µ7*< 5$0403)/ PCI.
L#% $&;28(µ% '05 $&0'>$05 PC/104 $05 *3+'.B+'%, µ+ '0 
µ76+:;/ '05, +.#%, 0 µ,-&;/ 39&0/ 6,% ',/ +,*;405//+?;405/. 
C %60&" '<# +#*<µ%'<µ7#<# 5$0806,*'9# 73+, $&0'+.#+, 
4,"10&% SBC µ+6%8>'+&05 µ+67:05/ %88" µ73&, '9&% 4+# 
73+, 4(µ,05&6(:+. -"$0,0 $&;'5$0. L#% 5$; +?7'%*( $&;'5$0 
+.#%, '0 EPIC (Embedded Platform for Industrial Computing), '0 
0$0.0, %$; '(# "$0M( '<# 4,%*'"*+<#, 7&3+'%, #% *5µ$8(&9*+, 
'0 -+#; %#"µ+*% *'0 PC/104 -%, '0 EBX, 28. D3. 4.
!.#%, *3+4;# '0 4,$8"*,0 %$; '0 PC/104 %88" *3+4;# '0 µ,*; 
%$; '0 EBX. !#9 4(8%4) +.#%, %&-+'" µ,-&; *+ *37*( µ+ '0 
EBX, %$; '( µ,% 73+, '( 45#%';'('% #% 5$0*'(&.?+, µ+6%8>-
'+&05/ +$+?+&6%*'7/ µ+ '0 %#%6-%.0 *>*'(µ% M>?(/ -%, %$; 
'(# "88( 4,%:7'+, $+&,**;'+&0 39&0 6,% '05/ 2,0µ(3%#,-0>/ 
*5#47*µ05/ (connectors). F%, %5'; '0 $&;'5$0, ;$</ -%, '0 
EBX, µ$0&+. #% 4+3:+. PC/104 -"&'+/ +$7-'%*(/.
D'0 "&:&0 %5';, $+&,6&"M%µ+ *5#0$',-" ',/ -5&,;'+&+/ '+3#0-
806.+/ 2,0µ(3%#,-9# 4,-'><#, 4,%6#<*',-)/, $%&%-080>:(*(/ 
-%, +876305. A# -%, %5'7/ 7305# )4( %88"?+, '0 '0$.0 '(/ 
$%&%6<6)/, %#%µ7#+'%, ;', µ+ '(# +?78,?( *',/ +$,-0,#<#.+/, '( 
*µ.-&5#*( '<# (8+-'&0#,-9#, '(# +,*%6<6) '<# =!=S (Micro-
Electro-Mechanical Systems) -%, '( 4(µ,05&6.% +$%#%3&(*,-
µ0$0,0>µ+#05 806,*µ,-0>, %-;µ( *(µ%#',-;'+&+/ %88%67/ :% 
$%&%'(&(:0># *'0 µ7880#. !$+,4) 0, %88%67/ %5'7/ *5#):</ 
µ+,9#05# '0 -;*'0/ $%&%6<6)/ +#9 %5?"#05# '(# $0,;'('% -%, 
'( 45#%';'('% $%&%6<6)/ +?%'0µ,-+5µ7#<# $&0@;#'<#, $&7$+, 
#% $%&%-0805:0>#'%, *'+#" -%, #% 5,0:+'0>#'%, -%'" $+&.$'<-
*(, +#,*3>0#'%/ '(# %#'%6<#,*',-;'('% '(/ -":+ +$,3+.&(*(/.
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1  =+'%4,4%-'0&,-;/ !&+5#(')/, !&6%*')&,0 A5'0µ"'05 !876305, (EAE), D308) 
=(3%#08;6<# =(3%#,-9# !=N.

2  O$0M)1,0/ H,4"-'0&%/, !&6%*')&,0 A5'0µ"'05 !876305, (EAE), D308) 
=(3%#08;6<# =(3%#,-9# !=N.

3  O$0M)1,0/ H,4"-'0&%/, !&6%*')&,0 A5'0µ"'05 !876305, (EAE), D308) 
=(3%#08;6<# =(3%#,-9# !=N.

4  A#%$8(&<')/ F%:(6(')/, !&6%*')&,0 A5'0µ"'05 !876305, (EAE), D308) 
=(3%#08;6<# =(3%#,-9# !=N.


