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 !"#$$$$$$$%&'
 

 !"#$%&' ()$*+&' ($,,,"-. /0 1 .234 $5+6 /7,,,,8&9: ;:<&' =>?@A '7BC& D$,,,,,,,,EFG'A /A2H8I'
 /J' K:?: LE M<&' ($+H&' '<> NO?3:$O P5Q&$E '<>A !R+SA TUVO WXY Z>$%O [0 !E$+H&' /7&7\
 M<&' ]$,,,,,,,,^_' '<> )'2`. ;O UVH&' M7+\ 7^a 1 b&J' c`$d' !e$C- f$g h i'7%` !-jk 7^a

 lll mCX*n& 7^a 1 o$:G' p<> $%B&$g q:?@ r5-.
 ZO$e2EA WCst+&' o$ueA !:F$I' c`$d' i$e7HO v2t: NeG 1 Pw c`$d' o?x+B4 y z%6 '{0 K& 7>

 | }CaA. za7`A2H:$O
  ~?+5O o?x+BO $^E 2�  &' W6$tI' cn!. W" o73: NeG 1 ]$^_' '<^E ?^Y q:?@ z%6 '{0 K& 7>A

 |bE }60 ]A?%:A #+@ A. o7C%CnO$%& ]A?%:A WCst+&' o$ue mO
 )'2`G' !a2RI ]$^_' K&{ D$'! KaA !Cnk'?&' c`$d' i$e7HO h (7s&'A )'*@+' iF). '{0 K& 7>A
 be?RI' ,A?%-&$E D?E b,,,,,,,&. c`$@ ]$^# m,,,,CX/ A D$%5& bn,,,,C-84 v2tE o7,,,3: NeG 1 cC6*&' !3:20A

 | $^8:2R4A !3"nI' i$w$'5&'A iA2H&' !a$12E D$^+e'A
  D$Y?&' mCX_' ;O 7#)3a 111 mCX*n& 7> /{0                                                        

 
 )$B8+`4'A W-'7+n&                                        

salehkey@yahoo.com
                     salehkey@hotmail.com
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 ()*+,- !"#%" . /-0' 1234'
 ()*+,- !"#%" . /-0' 1234'

 
 

$ 8$9$Computer$:$-./0$12(3.0$;'*<7$8$=>"?
 

  ;Y $>5C6  &' ('77' i'{ !CeA*H&4' T5^#G' ;O 89:9; WH< b&J' c`$d' =+R:
 > bn: $O i'5CXI' p<> =>. ;OA !CeA*H&4' T5^#G' ;O $>U!

  )A2,,,,,,,,,,d'A o$,,,,,,,,w)G$6 i$,,,,,,,,e$C5&' ?$#*,,,,,,,,`'A ;,,,,,,,,:5@A f$,,,,,,,,kF0 #,,,,,,,,nY T)?,,,,,,,,3&'   9
  | !CA$*B'       

  mX_$,,,,,,6 $^,,,,,,CnY !CE$,,,,,,B@ i$,,,,,,CnXY D'2#2,,,,,,,6 i$,,,,,e$C5&' p<,,,,,> !,,,,,_$RO !,,,,,Ce$HO0   C
 | =Cw !Y7Xg LE !e)$3I$6 !C3'%O i$CnXYA v2'&'A      

  o7,,,,3: b,,H& D b,,&J' c,,`$"n& 2,,O'A.A i$,,XCnR4 D$,,'Y0 D b,,&J' c,,`$d' !,,g2E !,,Ce$HO0   E
 | TF?F f$XY. <C8%+E      

 

 

 

 

 

 

 ( - ) #$%

 
  f$kF2E o73: bH& N+g2E ;H� beA*H&0 ]$^# D Ne3E b&J' c`$d' G:2R4 ;H� H5` $SA

 | D $^CnY !C3'%I'A !CE$Bd' i$CnXR&' D'2#0A $^Y$#*`'A $^%:5@A i$e$C5&' !_$ROA
 

 
 

 
 

 

 ()*+,- !"#%" . /-0' 1234'
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$ $8-./0$12(3.0$&@A6?$B0"4?$8=('4(C
 

 ;:5x+&'A !_$RI' #nY $^4)?w cB" ?'7e. !BI [0 b&J' c`$d' T5^#. =CB34 ;H�
  > b>A $^4$O'?x+`' cB"A

 | =H"+&' c`$@A 1 WXR&' !'F 1 M562I' c`$d' 1 oF$7' c`$d' 1 b-xt&' c`$d'
 

 Personal Computer ( PC ) : 56784' 9:2;'    
  8 Microcomputer ; 247C5X6A2HCI' A. HCw?&' c`$d' =`$E ?7%&' '<> G:2R4 ;H�
  ;OA 1 ?@'A F2a W5w ;O o?x+B: Ne. #%RJ o'?x+`+' MF$@. Ne. ?7%&' '<> 5C�A 1 Us-&' c`$d' A.

 c`$d' 1 b&5%I' c`$d' 1 f7XK' c`$d' 1 L+HI' c`$d' ; b,,,,,,,,,,,,,,,,-xt&' c`$d' f$H<.
 | 8 ?Y$BI'

 

 (  Server Computer ) :  <=2>' 9:2;' - !
 

 !_$RI' qC@ ;O !'`7+O i')?3E ]$+�A ]$^*n& LO?x+BI' F?R+E rXB: c`$@ ;Y T)$5Y 7>
 T5^#. T?Y oF$7' c`$d' ]$^M P542: /. ;H�A 1 b-xt&' c`$d' i$Ce$HO0 ,784 ;:5x+&'A

  !C-x< c`$@
 8 b-xt&' c`$d' ; o?x+BI' mw7O ;O ?+� WC-74 W56 H:20 ;Y P5424 8 Client ; #XB4

 | i$62t&'A i$RO$_' h o?x+BI' c`$d' >  c`$d' '<> !nVO. ;OA 1 oF$7' c`$d' mw7O [0 
 

  ( mainframe ) : ?@A*&' 9:2;' - "
 

 LO?x,,,,+BI' W5w ;O i$e$C5&' !6)$tOA !_$RI' h !nA$> i')?3E i$5`$d' ;O ?7%&' '<> ]$+�
  rC4$8O !@7&A N2Y !<$< ;O /7H+4 8 !Ca20 !:$^e ; #XB4 T?@A H:20 ;Y LO?x+BI$E O$54)+' =+:A

 | /'U'&'A ?$a?&' T)']A A. !Ce?I' f'7@G' c`$@ ?7%&' '<> !nVO. ;OA

 

  ( workstations ) BC+4' !DE - &
 

 ;Y Gn+P ;H&A 1 TF$Y ?@'A o?x+BI ]$^_' /. qC@ ;O b-xt&' c`$d' WXR&' !'F N5t4
  N&jk ;O T<8%I' o$^I' F?R4 !Ce$HO0 K&<6A !_$RI' i$CnXY h TU5H&' N4')?w h b-xt&' c`$d'

 i$'K' p<> !nVO.A 1 oF$k /A?E $^B8e !C-xt&' i$5`$d' LE i$e$C5&' !6)$tO WXR&' !'F rC+4A
 | me$-I'A i'=+xI' WXY i$'F
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 (  Control Computer ) : FGHI4' 9:2J - '
 

 T5^#G' WVO !8n+xI' T5^#Q& !5w'2I'A =H"+&' i$CnXY h WVX+4 !-$k o$^I c`$d' '<> o?x+B:
 | K&{ U!A i+'*%B&$6 f$-4+' WA$`AA i'2A$'&$6 W3%&' WA$`AA !CY$%-&'

 

$ 8-./0$12(3.0$-D$E(4('+.0$F'C#7$%<'+G$8$=(C.(C
 ;:5x+6 !%CRO RA$-S ]$+� beA*H&0 ]$^# ;Y T)$5Y c`$d' ]$,,,,,,,,,,^# /2a $%8n`. $X6

 D i$Q5e D i')$<0 o?x+B: Ne. TR: beA*H&0 ]$^# c`$d' /. $JA 1 $^+_$ROA $^Y$#*`'A i$e$C5&'
 /0 A. 1 $>F7#A o?,,,,,Y A. T)$<4' F7#A $O0 > TF$Y L+&$@ $B !CA$E2^H&' T)$<4' /. qC@A 1 !CA$E2^6
 L+&$d' L4$> o'?x+`$E /7H: c`$d' Wk'F i$e$C5&' WCV6 /2a '<& 1 !5&$` A. !5#7O T)$<0 Ww iF).
 W,,,,,,,,,,,CVX+& 8 28- 1 9 ; LXw2&' ?@. o?x+B: Ne. #%RJ !CA$%U !CXw) i$e$CE =+R4 c`$d' i$e$CE /. +0
 T)$<4' F7#A o?Y WV� 8 28- ; $X%CE  !5#7O $^e. A. T)$<4' F7#A WV� 8 9 ; =w2&' /.  qC" i$e$C5&'

  ,,,,&'A 8 Byte ; !CA$%V&' o$w)G$E $^nCV6 V$`. #nY i$e$C5&' mO WO$R+&$E c`$d' o73: '<& 1 N5&$` M.
 #,,,,,,,,,,,,,nY 8 . ; D$*B' )2@ WCVX+& WXjVXa  8  Bits ; i$+E #XB4  &'A 8 28- 1 9 ; o$w)G' ;O /7H+4

 8 11000110 ; > b&$+&' WHt&$E i$+E /$Y ;O /7H+: bA$%U =w2E WV� )2d' /2a c`$d'
 

$ 8$-./0$12(3.0$F(6#$-D$%'4'@H7.0$%<2.0$I('!$E0J3"$8$=(<+0*
 

 : ( Byte ) K)234'
 ?@'7&' z:$5&' WV� TF$YA 1 8 Bits ; i$+E #XB4 !CA$%U o$w). !Ce$Y ;O !nBn` ;O z:$5&' /7H+:

 | c*R+&' !OjY A. o$^8+`+' !OjY WVO !-$k !OjY A. X$CA$*> X$a2@

 : ( K.B ) K)2L MNOG4'
  8 K.B ; 5,,,,,,,,,,,,O2&$E N& )$t:A 8 z:$E 9ZC[ ; X$+:$E ;:2tYA \!RE).A \G&. ;O z:$E 7nCH&' /7H+:

 | z:$E (" () WX$5:234 MA$B:A

 : (M.B) K)2L 2PO&'
 N& )$t:A z:$E 89ZC[ ] 9ZC[; M. 8z:$E ^ 9ZC[; X$+:$E 7nC6 ;:2tYA \!RE).A \G&. ?7Xg b>

 | z:$E () () X$5:234 MA$B:A 8M.B;  5O2&$E

 : ( G.B ) K)2L 2POQ
  MA$,,,,,,,,,,,,,,B: X$5:234 T,,R: | 8 z:$E $*CO 9ZC[ ; X$+:$E $*CO ;:2,,,,,tYA \!RE).A \G&. ;O ?7Xg b>

 | z:$E (* ()
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 54R' 9:2;' S2TMG" 5T2U4' 1234'
 

 

  rC4$8I' !@7&  !<$t&' WVO $^4?>$tO ;H�  &' b>A ( Hard Ware ) +,-./ 0.12$/  •
 | $>U!A … T)38&'

 /. ;H� ;H&A $^4?>$tO ;H� +  &' b>A ( Soft Ware ) +,-./ 3,4 0.12$/  •
 | ZO'=&' WVO $^nXY UU34 _2e

 

 > b>A o$Bw. !UjU [0 !:F$I' i$e7HI' =B3%4A :  9$Hard Ware$:$%'J(#.0$E(4"K#.0
 
 
 
 
 
 
 
 
 
 
 

 /$Be`& M2t5&' ?B_' !E$VJ F$+R&' A. 8 Hard Ware ; !:F$I' i$e7HI' )$5+Y$E #%RI' c:234 ;H�A
 W#A 5Y a' $^YFA.  &' vA2,,,,,,,,,,,,&' !E$,,,,,,,VJ $>U!A Z,,O'=&' ;O 8 Soft Ware ; !:F$O Us&' i$e7HI'A
 !:F$I' i$e7,,,,,HI' G&b+: K&<Ha 1/$Be4' cCR: #+@ /$Be4$E ?,,,,,,B_'A vA2&' G&b+: $XHa /$Be`&

 | N&$XY. D'F. ]$^*n& ;H� #+@ ZO'=&'A

 54R' 9:2;' S2TMG" .  5T2U4' 1234'
 

 Input Units ./012) 3)14' Output Units5)602) 3)14' SYSTEM UNIT 7/89&) :14'

  MOUSE                 :6;<&)

 KEY BOARD =>?/<@&) *4'&

 SCANNER            =A/@&)

 LIGHT PEN   BC'D&) 7EF&)

  JOYSTICK    G/+&() /HI

 MICROPHONE     -JK&)

 CAMERA            )6>@/L&)

 

  SCREEN              *M/M&)

  PRINTER             *+,/-&)

  PLOTTER             *@A)6&)

 SPEAKERS       3/I/@A&)

 

  MOTHER BOARD                                    7() *4'E&) :14'

  CENTRAL PROCESSING UNIT (CPU) *>NL6@&) *O&/+@&) :14'

 MAIN MEMORY (RAM /ROM)                     :  *>A>C6&) :6L)P&)

 HARD DISK                                    ( GEH&)) 3,/Q&) R6F&) 

 FLOPPY DISK DRIVE                        *96@&) R)6J() .SM@

  LAZER DISK DRIVE                          T6N>E&) R6F&) .SM@

 DATA BUSES                                             3/9/>,&) .J)'9

  POWER SUPPLY                                                      *J/-&) :14'

  HARD WARE CARDS                                *>1/@&) :NUO() 3'6L

  CASE                                                           B91+@&) GA/4&) V'19H
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$ 8$Input Units$F(HJL0$E0J3"$8$M>"?
 > $^%OA ]$^_' Wk'F $^CnY i$CnXR&' D'2#4 $^RO WO$R+n& c`$d$E !_$RI' T?@A [0 i$e$C5&' f$kF0 i'?@A b>A

 

!R'3&' A. ]$^_' =`.$^+8CdAc`$d' h $^H5< !3:20c`$d' WXRC&  !:)A21

 
 keyboard rC4$8I' !@7&

 )A2d'A o$w)G' f$kF0
 K&<6A c`$d' [0

 2O'AG' )'?-4 WXR+B4
 c`$"n&

 DIN <8%O :
 PS/2 <8%O :

 USB bI$R&' bnBnB+&' Ww$%&'-

 
 =Re

 
 Mouse T)38&'

 h WXR+B4 f$kF0 T'F.
 )'?-4 ]A?%:A  o$ue

 c`$"n& 2O'AG'

PS/2 -  
Serial Port bnBnB+&' <8%I' :  

 USB -

 X'?# !RA$< $^%H&A +
 h $^%O c`$@ 7nP +A

 o$:G' p<>
 

 
 !CA7Q&' !"`$I'
 Scanner

 =U ;OA )7-&' rBO
 !CXw) )7-& $^n:7e

 

 Parallel Port M]'7+I' <8%I':
 USB -

  !-$k !R`74 !w$'E :
 SCSI  Port  :

 +

 bA7Q&' =n3&'
 LIGHT PEN

 #nY i$e$C5&' f$kF0
 !:)$*+&' i$*+%I'Serial PortbnBnB+&' <8%I' :

 +

 
 
 
 

 ($R&G' $-Y
 JOYSTICK

 [0 $-R&' !62@ W3e
 ]$^_' Wk'F

  Game Port($R&G' $-Y <8%O :
 

 +
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!R'3&' A. ]$^_' =`.$^+8CdAc`$d' h $^H5< !3:20c`$d' WXRC&  !:)A21

 
  Pwj&'

 MICROPHONE

 [0 i'7-G' f$kF0
 ]$^_' Wk'F

 i26 h /7a2HCI' Wk?O :
 i7-&'

 +

 !CXw2&' 'UO$H&'
 CAMERA

 ojaG'A )7-&' f$kF0
 ]$^_' Wk'F [0

 7:?C8&' i26 h ($k Wk?O :
 USB :

 +
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$ 8Output Units N0*HL0$E0J3"$8$=('4(C
 

 > $^%OA ]$^_' o?x+BO [0 i$O7nRI'A i$e$C5&' f'2k0 i'?@A b>
 

!R'3&' A. ]$^_' =`.$^+8CdAc`$d' h $^H5< !3:20
WXRC&  !:)A21

c`$d'

 
 !<$t&'

 Monitor or Screen

 i$e$C5&'A (7-%&' N2Y
 o?x+BI )7-&'A o7`2&'A

 c`$d'

  W56 ,20 ;Y  !<$t&' i26:
 ($k

 !:g) mC'+B4 +
 +0 !_$RI' ZA$+e

 $^E

 
 !RE$'&'

 Printer

 ;O !Cw)A hBe f'2k0
 o7`2&'A i$e$C5&'A (7-%&'
 c`$d' o?x+BI )7-&'A

 Parallel Port M]'7+I' <8%I':
Serial PortbnBnB+&' <8%I' : 

 

 +
 

 !i'2&'
 Plotter

 ;O !Cw)A hBe f'2k0
 i$C%"%I'A o7`2&'

 i$''xI'A

 Parallel Port M]'7+I' <8%I':
Serial PortbnBnB+&' <8%I' : +

 
 i$Y$XB&'

 Speakers

 ;Y T)F$-&' i'7-G' ?$i
 !8n+xI' i$3C5'+&'

 i26 h i$Y$XB&' Wk?O :
 i7-&'

 +
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$ SYSTEM UNIT$P(Q4.0$&J3"$8$=(C.(C
 ,A?%-&' '<>A !Cnk'?&' c`$d' i$e7HO  mCj $5:234 M7\ M<&' be?RI' ,A?%-&'  i$:7+F b>A

 D'5#. kRE mO f$d' }8e K&<6A !8n+l /'7&. $B i'?@7&' kRE ^$%> ;H&A 1 c&$s&' h ZCE Ne7&
 | !8n+l f$H<. <k34 $^e2a _2kG' c`$d'

  > b#)$7' ,A?%-&' f$H<.
 | 89:C; WHt&' 8 Desk Top ; L+HO be?RO ,A?%-   9

 |8C:C; WHt&'  8 Tower Case ; b#2E be?RO ,A?%-   C
 ;O L+Y7Xg 2^<. bnk'?&' NX*@A b#)$7' ,A?%-&' WH< F?e i$8-'7I' ;O !Y7Xg ^$%>

 |K&{ 8E:C; WHt&' r17:A Us-&' AT A ATX  $X> i$8-'7I'

 

 

 

 

 

 

 ("-!) #$%78                (!-!) #$%78                 ( -!) #$%78         

 

$ 8$P(Q4.0$&J3".$%'6*(H.0$ER5"#.0
 WC-74 =+:A 1 o$u%&' T?@7E !8n+xI' T5^#G' WC-7+& TUV6 ij-7OA ij56 o?x+B4 /. ;HXI' ;O
 i$,,"+8&' p<,,> k,,,RE 1 o$,u%&' T?,@A T2,k9O h <a$,%O A. i$,"+8E o$,u%&' T?,@7E !,3"nI' T5^,#G' =,uRO
 #nY M7+\ $^QREA 8Female Connectors; #VeG' ij-7I' #XB4A (73U #nY M7+e <a$%I'A
 N& /7H: ij5H&' ;O ?7e W6 /. X$XnY |8Male Connectors; 26<&' ij-7I' #XB4A /$%`.

 | N& !--xI' !"+8&' A. <8%I' [0 +0 NnC-7+& rn-: +A 1 c&$s&' h ?:2a WH<
  o$u%&' !@7n& !C#)$7' ij-7I' 8  [:C ; WHt&' r17:
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 > T)38&' <8%O :C
 (73U m #nY M7+\ #Ve. W-7O 7>A
 '<,,,,,> HE$,,,'+: 1PS/2 =,,,`$E )2,,,R:
 X$,,O$6 rC4$,,8I' !,,,@7& <,8%O m,O <,8%I'
 !R%-I' i$62t&' =uRO ?/ K&<&
 !,,,,8n+l /'7,,&. A. i$,,3-nO o?x+,,B4
 H,,,:28+&' #,,,nY  T?Y$,,,,BXn& ;,,:<8%Xn&

 |$X^%CE
 

  serial port bnBnB+&' <8%I' : E
 $X>?@.1 /jH< <8%I' '<B ?#7:
 2,,kG'A /$%,,`. % #,,nY M7,,,+\ U,s-
 1X$%,,,` Cn #,nY M7,+\A X$,X*@ =,6'
 o?x+,,,,B: 2,,,6{ W,,,-7O $,,,X>j6A
 !,,3"nI' T5^,,,#G' ;,O ?,:?R&' W,C-7+&
 1 T)3,,,,,8&' A. oF7,,,,I' W,,,,VO c,,,,`$d$E
 $^,,,E ?,,,,#7: c,,`$d' T5^,,#. =,,uROA

 /$CnBnB4 /'<8%O
 

 > !<$t&' <8%O :n
 o$53U 9n #nY M7+\ #Ve. W-7O 7>A
 !,,,<$t&' W,56 W,C-74 K,& r,C+: 7,>A
 9n NE 26{ W-7O #nY M7+\ M<&'

 | c`$d$E X$%`
 

  parallel port  M]'7+I' <8%I' : [
Cn #,,,nY M7,,,+\ #,,,Ve. W,,,,-7O 7,,>A

 c&$,,s&' h <,,,8%I' '<,> o?x+,B:1X$,534
 1 c,,,,,,,`$d' h !,,,,,,RE$'&' W,,,,,,C-7+&
 $^,,,E ?,,,,#7: c,,`$d' T5^,,#. =,,uROA

  | ?7%&' '<> ;O P3a ?@'A <8%O
 
 

 > D$E2^H&' W-7O   m
  !,,UjU #,nY M7,+\ 2,6{ W,-7O 7,>A
 W,,,56 W,,,C-74 r,,,C+: TU,,,56 /$%,,`.
 W,,-7O #,,,nY M7,+\ M<,&' D$E2^,H&'
 qC" c`$d$E (73U !UjU NE #Ve.
 f2l ;O !w$'&$E c`$d' ?:A54 =+:

 PA$d' h D$E2^H&'
 
 

 > rC4$8I' !@7& <8%O :9
 (73U m #nY M7+\ #Ve. W-7O 7>A
 T5^,,,,#. h 1PS/2  =,,,`$E )2,,,R:
 !,,@7& <,,8%O /$,,6 !,,,�?3&' c,`$d'
 (73U n M7+\A X$X*@ =6. rC4$8I'

 DIN =`$E )2R:A

 

 

 8  [:C ; WHt&'
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 > ($R&G' $-Y <8%O :&
 h ?,,,#7:A X$,53U 9n N,E #,Ve. <,8%O 7,>
 K& rC+: 1 i7-&' !w$'E #nY c&$s&'
 ($,,,,R&G' $,,,-Y W,,,C-74 <,,,8%I' '<,,,>

 | c`$d$E
 
 

 > oF7I' }53O :%
 },,,53I' },,8e },,53I' '<,,> o?x+,,B:
 TF$,,,YA 1 MF$,R&' G4$,B' h o?x+,BI'
 /$,,,,B53O $^,,,,E ?,,,,,#7: oF7,,,I' !,,,w$'E
 b84$,,,,,B' P,,,,7' W,,,,C-7+& $,,,,X>?@.
 MF$Y G4$> WC-7+& 2kJ'A !w$'5&$E
 y '{0 NO'?x+,,`' ;,O ;,HX+4 q,C"
 P,,,,,7' o?x+,,,,,,B: c,,,,`$d' ;,,,,H:

  |b84$B'
 

 Rj-45 : }53O :99
 G4$,,,,B' },,,53O },,,53I' '<,,,> N5,,,t:
 7,,>A 1 X$,,,X*@ =,6. N,%H&A MF$,R&'
 K& rC+: 1 !H5t&' !w$'E #nY ?#7:
 Xj,,,,,56 o?x+,,,,,,B4 /. },,,,53I' '<,,,,>

 twisted pair X+A?g X$#AF5O
 | !CnK' !H5t&$E c`$d' WC-7+&

 > USB <8%O   9Z
  bI$R&' bnBnB+&' <8%I'

 7,,> 1 8Universal Serial Bus;
 W,,C-74 =,,Y?: WC'+,,,BO U,s- <,8%O
 c,,,`$d$E X$,,,,8n+l X']$^,,# 9Cp #,,+@
 !,,,CXw2&' i'U,O$H&'A i$,RE$'&' W,VO
 c`$d' T5^#. =uROA 1 i$"`$I'A
 | ?7%&' '<> ;O ;:<8%O #nY M7+q

 
 
 

 > M2H` <8%O :9C
   SCSI port  M2H` <8%O

m& A. nZ #,,nY M7,+\ #,Ve. <,8%O 7,>
 ;O ?:?R&' WC-74 K& rC+: 7>A1 X$53U
 ('2,,,,wG' W,,,,VO c,,,,,`$d$E T5^,,,#G'
 i$,,,,,62F A.1 !,,,,,,C#)$7' !,,,,5n-&'

 | i$"`$I' A. !02<G'

 > i7-&' }53O :p
 #,,nY c,,`$d' T5^,,#. =,,,uRO M7,+e
 T?Y #nY M7+e b>A1 i7- !w$'E
 K,,,& r,,C+4 T2:?+,,BOA TU,,s- }E$,,3O
 W,,VO T5^,,#. W,,C-74 i7,,,-&' }E$,3O

 | c`$d$E Pw'7n&'A i$Y$XB&'

 

 8  [:C ; WHt&'
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$ 8$P(Q4.0$&J3".$$%'.H0J.0$ER5"#.0
 f']$,O ;H&A T2<$5O oG' !@7n&' #nY !Cnk'?&' ij-7I' =uRO ?#74 !V:?d' b&J' c`$d' T5^#. h

 | c`$d' [0 $^+a$10 =+:  &' !R`7+&' i$w$'E #nY ?#74  &' ij-7I' kRE ^$%>
 cr 1 8n:C WHt&';  i$e$C5&' W56 #XB: b':2< W56 o'?x+`$E !Cnk'?&' T5^#G' =uRO WC-74 =+:
 /$%,,`G' #,,nY !,,"C"- T)7,,-E b':2,,t&' W,,,5H&' '<,> h F7,#7I' bHC+,`j5&' W,-7I' T'{$,F =,+4 /.

  | !R`7+&' !w$'E #nY A. oG' !@7n&' #nY W-7I' h TF7#7I'

 n:C WHt&'
 

 2sG' /7n&$E !e7nI' !a$d' m1 1 bnk'?&' <8%I$E !"C"- T)7-E b':2t&' W5H&' WC-7+E o734 bH&
 ;B&' ?%Y !'3e ?*+` A.   1  =w) ?*+` 1 !R`7+&' !w$'E A. oG' !@7n&' #nY W-7I' h 9 =w) ;B&' ?%Y

 | W-7I' h 9 =w)
 

 
 > IDE W-7O :9

 M7+e 1  $%` [Z M7+\ 26{ W-7O 7>
 '<> ;O Ln-7O #nY !V:?d' c`$d' T5^#.
 ?@'A b':2< W56 o'?x+`' ;H� 1 ?7%&'

 ;:]$^# WC-7+& ;:<8%I' ;:<> ?@. mO
 cn-&' (23&' WVO 1 c`$d$E LCnk'F

 | !07sQI' ('2wG' ^2FA

 
 > !e2I' ('2wG' ^2F W-7O   C

 | $%` E[ #nY M7+\ M26{ W-7O  7>
 W-7O #nY c`$d' T5^#. mCj M7+e

 K& rC+: 7>A 1 !e2I' ('2wG' ^2K
 WC-7+& ?@'A b':2< W56 o'?x+`'
 ^2F A. 1 !e2I' ('2wQ& L62F

 |b&. c`$@ !02<. ^2FA !e2O ('2w.
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 > M]'7+I' W-7I' : E

 K& rC+:A 1 X$%` Cm M7+\ 26{ W-7O 7>
 M7+e + 1 c`$d' h ]'7+O <8%O WC-74

 '<> #nY !V:?d' c`$d' T5^#. =uRO
 X$g?O /7H: M]'7+I' <8%I' /G W-7I'

 |oG' !@7n&' Wk'F

 
 > bnBnB4 W-7O   [

 1 /$%`. 9Z #nY M7+\ M26{ W-7O 7>
 bnBnB+&' <8%I' WC-7+& o?x+B: 7>A

 c`$d' T5^#. =uRO M7+\ + | c`$d$E
  bnBnB+&' <8%I' /G W-7I' '<> #nY !V:?d'

 |oG' !@7n&' Wk'F X$g?O o7H:

 

 
 > /$%`G' ij-7O   n

 pic connectors /$%`G' ij-7O =uRO /7H+4
 Kn` o'?x+`' K& rC+4 b>A 1 !RE). A. L%` ;O
 ,A?%-&' !O?3O h TF7#7I' F7%5&' ?@. WC-7+&

  !5I A. 1 !w$'&' )] WVO 1 c`$"n& b#)$,,,,,,,,,,7'
  cn-&' (23&'
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 o$u%&' T?@A i$e7HO

 : MOTHER BOARD 7() *4'E&) :14'-"
 T26'<&' A t$RI' WVO o$u%&' T?@A  i$e7HO =uRO WXe TF?R+O ,73< $B !CeA*H&0 !@7& b>A

  |8n:C; WHt&' 8 f'2k4'A f$kF4' i'?@A; _2kG' !:F$I'  T5^#G' WC-74 iA26A

 

 

 

 

 

 

 
 8n:C; WHt&'

 :GA/4E& *,A9&/, ( MOTHER BOARD) 7() *4'E&) :1'O *>@!WÃ 
 ]$u0 WC5` h i$e$C5&' fF$54 A kR5&' $^QRE mO /A$R+&$E c`$d' D'5#. mCX_ rXB4  •

 | (7n'I' WXR&'         
 | D'5#G' p<> LE HCB%+&'  •

 | 8v'||| !RE$'&' 1 cn-&' (23&'; fjk ;O !C`$`G' f$kF4'A f'2k4' i$CnXRE o734  •
 h $^5C624 K%H�  &' !CA'7tR&' T26'<&' 1 t$RI' !Y2`A ?7e F?e oG' !@7n&'  •

 | ^]$^# $^CnY WXR:  &' !Y2B&' F?e b&$+&$EA c`$d'          
  t$RI' !CY7e; W53+BI' h N4')?w A N+Y2` TF$:5& ^]$^# !CnE$w _?O F?e oG' !@7n&'  •

 8v'||| |||| !R`7+&' ,73< F?Y 1 !CA'7tR&' T26'<&' !CY7eA )'?3O         
  M7+e + ?w XjVO > $^5C624 mC'+B4  &' !3"nI' T5^#G' !CY7e F?e oG' !@7n&'  •

  !'`'7E W-74 T5^#. !a$10 ;O KO2\ ?w '<>A o$Y bnBnB4 Ww$e #nY o. !@7&          
 | K&<& !-$k !w$'E !a$12E +0 Ww$%&' '<>          

 > o$Y WHtE c`$d' i'5CS ;O UVH&' F?\ M<&' i$w$w2&' =30 $^CnY oG' !@7n&'  •
 |TUV6 _2k. i'5CSA !CA'7tR&' T26'<&' !Y2`A bnK' Ww$%&' !Y2` WVO

 T]$+S o. !@7nE FA5I' ]$^_$a 1 ^]$^# !Y2` h 2U94 $^4'{ ?" oG' !@7n&' TF7#  •

 _2kG' i$e7HI' ze$6 7& #+@ !w:F2&' oG' !@7n&' A{ 2kJ' ]$^_' ;O ?2`. /7H:

 . !nU$X+O 8v'|| t$RI' !CA'7tR&' T26'<&' WVO;
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 :( MOTHER BOARD)7() *4'E&) *,>L6?' .LMÃ
 !O]j&' m'3&' W6 $^ROA !5nY W,,,k'F _2,,,,,,,,,,,,kG' c`$d' m'w W6 WVO $^nVO oG' !@7n&' ?$54
 ?,,,/ ?3a 1 2k. [0 ]$^# ;O U56 )j+k' Gn+P oG' !@7n&' =*@A WH< /. 1 ]$^_' h $^5C6*&
 WVO i$e7HI' ;O UVH&' m1A ;6$O. h )j+k' ?/ $X6 Us- $^QREA TU56 oG' i$@7n&' kRE

 $^nH< ;Y 2u%&' ksE oG' i$@7n&' D'F. h U56 )j,,,,,,,,,,,+k' ?,,,,,,,,,u $X6 1 $,,,,,>U!A V7:$5&' !w$w)
 $%CnY c#A K&<& 1 X'UV6 2k. [0 ]$^# ;O Gn+@ ja oG' !@7n&' ;O !C`$`G' D'5#G' $O. 1 $^X*@ A.

 | !5`$%I' oG' !@7n&' D'2< ;O ;HX+%& $^CnY )2R+&'

 : (MOTHER BOARD)7() *4'E& *>A/A() 3/9'L@&)Ã
 >cC4*&' #nY b>A oG' !@7n&' D'5#.A i$e7HO 8m:CWHt&'; r17:     

     |!,,,07sQI'A !,,,,,,,,,,5n-&' ('2wG' ^2,,,,,,,K R-xI' Secondary IDE A Primary IDE !"+a :9
 |(FLOPPY DISK DRIVER) !e2I' ('2wG' ^2K R-l !"+a : C

 |(MEMORY) T26'<&$E !-$k i$"+a : E
 8 KEYBOARD;rC4$8I' !@7& 8PORT; <8%O  [

 8MOUSE;T)38&' 8PORT; <8%O : n
 |LPT1 !RE$'&' 8PORT; <8%O : m

 |8SLOT EXPANSION; !R`7+&' i$"+a :p
 | oG' !@7n&$E !-$7' !w$'&' !"+a : &

 |oG' !@7n&$E =H"+n& i$XCnR4 M7+e 8CHIPSET; rA'2t&' !Y7Xg :%
 8$^+CX>G X'2ue xjC-84 $^@2tE o73e )7`; |BIOS ,&' !\2< :9Z

 8$^+CX>G X'2ue xjC-84 $^@2tE o73e )7`; 8CMOS; V7XC` !\2<:99
 . (PROCESSOR SOCKET) M562I' t$RI' !"+a   9C

 |8 JUMPER) )75R&' ij-A:9E
 
 

 
 
 
 
 
 

 

  (X-$) .LM
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 (BIOS)BA/A() 5)602)' ./012) 7/89Ã
 f$,,kF4' o$,,ue D p$,,%ROA 8 Basic Input Output System; T)$,5R& )$,-+k' 7,> V7:$,5&'

 |8p:C; WHt&' DV7:$ED H'%4A D b`$`G' f'2k4'A
 
 
 
 
 
 
 
 
 
 

 (5-!) #$%78
 2^u4 =U ;OA c`$d' WCst4 D?E !%nRO !Xse i7- mXB4 $O TF$Y Ke2a c`$d' WCst4 )] PsQ4 $O?%Ra

 y z?\ M<&' $Xa |||| WXR&' h ]A?CeA .?5: =U ]$^_' i$8-'7O fA?#A !<$t&' #nY i$O7nRI' kRE
 D power on self test D ,& )$-+k' 7>A 8 POST; ,&' #XB: $J o73: ]$^_' /2a ]$^_' WCst4 ?%Y
 D'5,,,#. R,"8E c,`$d' o7,3: q,C@ 1c,`$d' N,nR8: {,< fA. b,>A D WCs,t+&' ?,%Y b,4'<&' R,"8&' D M.
 T2,,,6'<&' )'?,,,3O _2,,,4 /. mC'+,,,,B4 A 8v'||||| 7,,:?C8&' !,,w$'E 1 !CA'7,,tR&' T2,,6'<&'A t$,,RI' ; o$,,u%&'
 N,Xw) W,VO V7:$,5&' ;,Y i$,O7nRI' ;O UVH&' !:g) mC'+B4 $X6 !'3%&' p<> ?%Y ]$^_' h !CA'7tR&'

 |v' ||| NP)$4A
 D$'kG' kRE b8a 3'7' T)7'k cB@ )2-+: Ne2a !'3%&' p<> ?%Y D$'k. M. o$u%&' ?#A '{0
 !nHtI' vj-0 =+: #+@ !:2:<e !&$`) )$^d0A WXR&' ;Y ]$^_' )$3:0 =+: A. $B N5%: /3E b8+H: Ne2a
 /0 1 Wn7' m17I o?x+BI' N5%: #+@ 8beep code; LRO cC4*E i$Xs%&' kRE )'?-0 X$Q:. mC'+B:A
 !,,a2RO mC'+,,B4: V7:$,,5n& !,,R%-I' !62,,t&' )j+k$,,,EA W,n7' !,CY7e )j+k$,E G,n+P i$,Xs%&' c,C424
 o$u%& TF$C3&' =nB: =U ;OA   V7:$5n& !R%-I' !62t&' mw'7O h beep codes ,&' ;Y 2V6. i$O7nRO

 | V7:$5&'
  !,,e2I'A !,,5n-&' ('2,,wG'; N,,:?& T2,,a7+I' f'2,,k4'A f$,,kF4' T5^,,#. m,,,Cj R,"8E V7:$,5&' o$,ue o7,3Ca
 K&{A 8v' |||| rC4$8I' !@7& 1 o$R&' bnBnB+&' Ww$%&' 1 !nBnB+I'A !:]'7+I' <a$%I' 1 !07sQI' ('2wG'

  WCst4 o$ue ;Y q"5&$E V7:$5&' o73: K&{ ?RE =U 1 V7XC` !w$w) h !e5xI' i$O7nRI' T?Y$BJ
 | c`$d$E =H"+&' !X^O NXnBCa 8v'||| }H%C& 1 }HCe7: 1 VAF 1 ]A?CeA WVO ;
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 NnXY T*a f'70 c`$d' h f'2k4'A f$kF4' i$X^O NC&0 ?%B4 WE $%> V7:$5&' !X^O b^+%4 +A
 mC'+B: + V7:$5&' /A?EA f'2k4'A f$kF4' i$CnXRE o73: bH& WCst+&' o$ue mO c%# [0 X$5%# WXR:A

 |v'|| $^R#*B: /. +A i$e$C5&' /5P /. ]A?%:A
 o7,,3:A WCs,,t+&' o$,,ue ;,,O f'2,,k4'A f$,,kF4$E !,,,-$7' 2,O'AG' W53+,B: /. N,+X^O o$,ue 7,> V7:$,5&' X'{0
 /5lA oG' !@7n&' h ZO?O ZO$e2E N%H&A ZO$e2E ;Y T)$5Y 7> V7:$5&' o$ue /0 !3C3d' h 1 $><C8%+E
 |,8+eA $^,4$:7+F U,Cs4 ;,H� + T2,6'{ b>A 8P3a TD'23n& !nE$w !w$w) ; oA) 8ROM) !w$w) #nY

  | ]$^_' WCst4 TF$Y0 ?%Y X'5>$# V7:$5&' o$ue /7HC& c`$d' ]$^# D$800 } 7& #+@ $^4$:7+"J
 >bn: $XCa V7:$5&' !X^O RCxn4 mC'+BeA

  POST ]$^*n& b&AG' R"8&' !CnXRE o$C3&' : 9  
  |8WCst+&' o$ue WCst4 D?E !CnXY ; ('2wG' ;O ?jw4' !CnXRE o$C3&' : C  

  |$^i$E zCi      &' _=H&' N+X^O b>A BIOS  !C`$`G' f'2k4'A f$kF4' i$CnXRE o$C3&' : E  
 ?%Y 2^u4  &' D$w)5&'  !<$t&' ; V7:$5&' i'F'?Y0 #nY f7k?n& o]j&' ZO$e=&' X$Q:. o$u%&' M7\ : [  

  8 ?jw4' zwA del )] #nY PsQ&'
 DPHOENIX }He7a i$62< =>]2E. LR%-I' ;O ?:?R&' W5w ;O V7:$5&' i$w$w) mC%-4 =+:

 (7+HOA V7:$5&' !w$w) $^CnY ?/ )7Ba o. !@7& M. [0 i2ue '{0A D AWARD F)'A.D !62<A
 |$B !R%-I' !62t&' =`' $^CnY
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  Y'@>A  (CMOS) 3/J/J6Ã
 ;H� bH&A c`$d' y$Y h T5CXI' !8n+xI' F$+R&' ?'7e. ;O U56 F?Y ?#7: Ne. o7nRI' ;O
 + qC@ : )7-w : =+R: '<>A K5`$@ ;Y i$O7nRI' kRE NA$'Y0 ;O ?E +  $RCj $^RO WO$R+&' V7:$5n&
 !CY7e G:2R4 ;O ?E + '<& 1  $CA$3n4 WQaG' D'FG' i'?:?eA c`$d' i$e7HO ?:?e V7:$5&' mC'+B:

 |  $:A?: | !e2I' ('2wG' i$CY7eA cn-&' (23&' =*@ WVO ]$^_' h 2a7+I' F$+R&'
 ,& )$-+k' b>A V7XCB&' !w$w) #XB4 !-$k o') !w$w) #nY i$O7nRI' p<> V7:$5&' /5P '<BA
 T2,,,6'<&' ;,,,O ?7,,,e ;,,,,Y T)$,,5Y b,,>A DComplementary Metal-Oxide Semi-ConductorD
 p<,,> FA5,,4 '<,,& 1 bA$E2^,,H&' )$,,C+&' $^,,%Y m,,,'3e' '{0 $,>?384 $^,%H&A i$,e$C5&' ;,:5x+E o7,34 !CA'7,tR&'
 D$,800 i$,wA. h T2,6'<&' p<,> i$:7+F #nY d$8d$E o73488&:C; WHt&'; TUs- !:)$'5E T26'<&'

 | i'7%` T?R& WXR4 ?w !:)$'5&' p<> /. qC" !w$'&' ;O WCn3&' i$w$w2&' p<> Kn^+B4A 1 ]$^_'

 

 
 8&:C; WHt&'                                         

 

 
 K,&<6A !,5n-&'A !e2I' ('2wG' ?7eA =*@ WVO ]$^_' ;Y !O$> i$O7nRO V7XCB&' !w$w) #nY /5@
 (2,3&' ;,O o. /2I' (23&' ;O ?jw4' ?:24 W> > WVO _2kG' i')$C7' kRE K&<6A zw7&'A h:)$+&'

 | i$+:$5&' i$wO FA?@ h $^X*@ /7H:A v'||  +A. cn-&'
 i'F'?,,Y0 [0 f7k?&$,,E K,,&{A V7XC,,B&' T2,,6'{ i$,,:7+F f?,,R: /. MF$,,R&' o?x+,,,BXn& ;,H� • 
 ^$,%> D$C,<G' ;,O U,VH&' WXY K%H� 1 8 ]$^_' ?jw0 ?%Y del #nY PsQ&$E  $5&$! ; V7:$5&'
 !,XA$w p<,> 1 W,XR&' ;,Y K5,`$@ W,'R: ?,w $^,8A$d7E o$,I0 /AF i'F'?,Y4' U,Cs+a  ')<,@ ;,6 ;,H&A

 >V7:$5&' F'?Y0 ZO$e2E $B?R: /. ;H�  &' D$C<G' kR5E
 | h:)$+&'A zw7&' UCs4 • 

 | !5n-&'A !e2I' ('2wG' =*@A F?Y LCR4 • 
  VGA 7>   $XA'F ^)$Ck WR#' : 8v' ||||  EGA1VGA  ; 7:?C8&' !w$'E !CY7e • 

  |8 !w$'&' Ua74 RA$-k ; !w$'&' i'F'?Y0 • 
 ;O +0 ]$^*n& f7k?&' ?@. mC'+B: + qC@ 2` !XnHE c`$d' !:$s ; 2B&' !Xn6 • 
 !,,:)$'E !,,&']0A ]$^,,_' D$,,800 K,,CnY c,,*Ca 2,,B&' !,,Xn6 zC,,,Be '{0 1 82,B&' !,Xn6 fj,k

 2B&' !,,Xn6 $^Ca $J V7XCB&' !w$w) ;O i$O7nRI' mCj f'54 #+@ V7XCB&'
 | ]$^_' WCst4 =U ;OA CLR CMOS  !C-$k #nY =X_' m17: A. • 
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  !"#$%& '#() *+  ,-#.&/ 012/ 3 45#6/ 789  !/:; :<9 =>?1(@A BC DE!#%&/ F#GH IJK : DE!#%&/  L#L"

 . #M#!E(NO PQ() BC

 RS #,+  %TU&/ V/1LW/ XYC 7Z, DE!#%&/ #[?#(\ ]&/ ^#,ET>2/ _!J`(; FE.A "CMOS" DE8a5  L#L"

 .#M#!E(NO PQ() BC  !"#$%& '#()+ b c&d

 : Y'>/,&) /U, 7L4?> B?&) :NUO()Ã
 ZO$,,,e2E M. F'). '{0A 18%:C; WH,,,t&' D$%V+,,,,`' j,,E c,,`$d' T5^,,#. mC,,XM V7:$,,5&' =,,H"+:
 /. ;HXI' ;Xa  $02< }C& K&{ ;H&A 1 V7:$5&' H:20 ;Y K&<E o73: /. NCnY c*Ca F$+R&$E =H"+&'

 | i'5CXI' kRE #nY f7-"n& T2<$5O F$+R&' mO z?"+&$E ZO$e=&' o73:
 

 8%:C; WHt&'                                  
 

 
 ?w  jVXa 1 c`$d' h c62I' F$+R&' ?'7e. mO WO$R+&' #nY  ')F$w /7H: /. V7:$5&' #nY crA
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