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O EYENoUYWYELgGH 1J ) T) GAYOX VROXMI bilJ

Wgl OV1.5.7 —<ME VONEHWOptionsg/Configure YoHEVUOY EHYgVOGEV) (KEWPCB

[D(;)<() Route (%591.5.7,3) 3K, "3K)ES$) A;"'); @1 ,%) 35;) %8-"A" 0) 1--
0.%(063-" A" 09>3)--C <,C 39@A" ,%.(0= R)(, >90)-"3() ,%),"%KC T-Route
Default 3(; 48)E %L5+ R-,"<1-"H%'H(;)<(5 , %'3Kk-5(13C("9"3-5=. WK@+>
35,)<(> 3KA;>L.--C 0%95+"L>0@>053<"3%t @66 +BKC6

T) 9 (;)<KIManuacturing (%59.57,A 9§ <)4 0@C, )% +. 0%5B" 35("%D0"-
3>4 0@C ,%5 35%"' -5 KOBL<%("3)-"H, ;)05 R)(, A%) ,%),"%K13 Sdder Flow
Direction<"$3"; CE3()9 05, 3q " +>-),%Ct1, "01(,%5 "4 ,.%05-)E,; )0>
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WAQY B- " +> %<) (0" %1 NWI590. +5 PCAD, -) 3k+1> 31<96. +-"A" %<)( -
0'%), ,%6=-Q) , "D)%3) (A%" 3)) "9%A- BKIC;.+.-013%" %L.--C. Q;C-)"8-"9-
01+"L-) %5 >90505 B" ("L-) A%,) .;.+.-013$"' %L.--C (D)% +); 4 D@C-)

%"$'9%=,; BK1Q1,"0l+$ 5%40@C3,)(.0, Y'%+>485 K@ $"' %L.--C.T)

"<-"+> D)%H); 44 0@C,%"3K-5 (5 -) 3.%61=90'%"1 <%("3)-"H,; )05, -) <Y%>
A4>—-) -5L-15-) 0%0@+> —+. L1<9%("3)-"H,: )0510.<. WO@A" 3 9590, +1+" -
L;53199 D)%43 d)905-) D)9A3E 9590, +-5+5 ("' "3'CY " 35+5), £ D1 +"L>0@ >05
<'Q-1 ("%B0>3)8.+. ZN)-"3() ("- YISWPKIHD)U3E "< E4 $ -)=3)L; 53D56
" KL= [) >+"38)-- C+3 9590, +1390)-" 3; 4 DA@C("- YIBUHKIC<C <3'90'%- -
- @H<%("3)-"H,; )05. T)$3) 1, %% )8.--C D)%3 $<)- 56 3 9590, +1$) >+"38)- -
-C+-)3.<.-130)" ; 5K11.5.1.

R)' :5KC 1.5.1 — 4 EdGE R QvWd Eebl IJ r EYRG dBFHEW] g LWUONR dE
gNGEA 1IN

o EY @YW EebllJ
R'% F%3k-5(5-) 3.9 1=90"%-1QF (90'%-) ("+,"-.-013
Top Assy a0’ >05-) 3.%- 1=90"%-1 QF
Top Silk q "3("AHY1C) 3.9 1=90"%-1 QF
Top Pagte "NYY) ,)C-C -) 3.9%6- 1=90"'%-1QF
Top Mask "AYY) +)9(5,)CG-C -) 3.9 1=90"%-1 QF
Bottom F%3k-5(5-) -5L-1=90"%-1QF
Bottom Assyy a0’ >05-) -5L-1=90"%"1QF
Bottom Silk g "3("AHY1C) -5L-1=90"%-1QF
Bottom Paste "BYY) ,)CG-C -) -5L-1=90"%-1QF
Bottom Mask "pYX) +)9(5,)CG-C -) -5L-1=90"%-1QF
Board i . L1<9("3)-"H, ;)05

Q,C-)90%4 3)--C D)%3-."' 6k-" 35("-)05("+)-<>Option/Layers. T) $)-
(;)<KlLayers(%591.5.8 31<' BHL)YB@C," 0'8-) ("- YI&%PKLD)%d30) E 90%+. -
-05<,C<'<9)3)--C 1+"<6Y{)KIHD)%43 Z 3K -1 1,5 9("+ Current Layer," ()H-"
1+C,"0'8-"A" D)%>0"' 0" D)%-) q"+>"'><. ,%"3"'<5059C%" "0).

W% +K1Type $ <) ED@CO5, -"3'A" D)%=>i "L ;5 310%53) %) - 05:

- Signal —D)%%'$3. <.--C 95A-); @66 ,%'3k-5(13

- Plane—D)%+.0); HKIK;C, ¥k(;48.--C L53;.--C;

. Non Signal —D)% B" -. -.9. 1 Y"%)KLH%" .;.(0%B-1;)- K4 A5(A%YX)
("% >9130. (905, %'$+ 26510, .).

T)90%4 3)--C 910(5 1, )%+. 24.30. (90>,%"3"' <50@C)-);" AB-" $196. +- 5+
%<) (0'%'+ .

r( 13%<)(0'%D6.+, 3 %<)(0'%X%("3)-"H,; )05 >E'.§ 18<"<)((" 356
("+)-<-)90%4 3)--C 9590. +5:

- Optiong/Display —-)90%'4 3)--C , )% +. 0433K"' %L .--C;

- Optiong/Preferences—-)90%4 3)--C (;)3) >%51+5D1

- Optiong/Current Line—9<)--C -" 3'"HD5%5-5; + 1H

- Options/Current Keegoout — >90)-"3() ,"0'8-56 ,)%+. %4.3' )% E24A30%0}
9>3)--C;

- Optiong/Current Radius—$4 )<L >3)--C (>013" ; 1A™ 13
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. Optiong/Pad Style — 903'% --C 90.(13 ("-0)(0-56 ,; "B5-"( 1,.%6Xk-56

"03'9%.3
(Layers] = Sels I Titles

Cutrent Layer: Layes Name:  [Top
[Top =
Layer Number: [1
Layers e | Number | reCoor (I
Top Assy ME 0
Top Sik NE 0&
Top Paste NE o8 - Type
Top Mazk ME 04 5 __;.'l'dd_l
Top SEA o1 KL
Bottom SEA 02 " Plane blodiy |
Bot Mask MNE 05 " Mon Signal
Bol Paste MNE M - Dedete
Bt Silk, NE o7 i )
- Routing Bias—
Bot Assy NE 11
Boaid NE 03 = Auto __Enable |
DepopraneHie NE 12 " Hosizontal :
Dijzable
" Vedhical ;I
Eppable All |

Movellp | Move Down Disable Al

Wgl OV1.5.8—<LUE OGHKIJ VA RgYEaRf EYRG

@ 6.)-34+ $6<%644>

J' 2+ —"0%3)059A; @ I Y"%)KL4 %" 95K, +> ,%". (0>3)--C P-CAD.
NY"%4>3)05 -)35(5 ," -)90%% 3)--4 0) ("- YI&%3)--4 96.+-"A" %<)(0'%) 1
%<) (0'%) <¥%("3)- 56 ,; )0. FKA 0>3)05D)' ;-5 <C 35("-)--C ," <); @56;)" -
0$0'%-56 95" 10

$EGH 1IJ HOKEXOrBEUOY1 O[YOXOW

1. Wb385050."% 058-13K"+"901$0. +5 ;)" "% 0'%-"H%" " 05.
2. WK("- YI59%3)05%<) (0'%96.+ $Al<" $3)%)-0'+ (0)' ;5KC1.5.2.
3. [1.%A53K(" YI&%3)-5=,%"(03D)";"- $1+C+5.B0;< .sch
4. WK("- YI59%3) 05 %<) (0% <9("3)-"H, ;)05 $A-" $3)%)-0'+ (0)';5-
KC1.5.3.
5. Q' 05-"35=D)%$0)(5+5,)%+.0%+5:
1) Layer Name -\ Y"%;.--C;
2) Layer Number — 12
3) R>%% Nonsignal.
6. ['.%A053K(" YIBY%3)-5=,%" (03D)";"- $1+C+5. B 0;< .pch.
7. .5 @05%""05," ()90535(;)<)8>1, 14 0>3)05 $310$; )" "% 0'%-"H
%" "05(<53.<"<)0'( Q).
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R)' :5KC1.5.2— <EYRI UWEGHEf H<J VA " RgYgGH 13 Lj bNI OTOYbHEVUG

YE

4 EqNblg - <EYR3U
GHlJ 1| 2] 3] 4] s] 6] 7] 8] 9] 10
<WRWEQH OGHIJ [WWLNWHN WafGMRI GHJ YGNRR&YbLKOIIJ

Workspacesize | 210 | 420 | 29% 594 420 841t 5904 | 1189 841t 21

297 297 420 420 594 594 841 841 1189 297

AutoSave
®m8<:#: E0HDl ¢ 30/3 | 202 | 404 304 203 402 302 204 403 301
>- 3G. <9< : DOE >?A G
Units mm | mm | mm mm mm mm mm mm mn| mn]

File Viewer Word [Notepad Word [Notepad Word [Notepad Word |Notepad| Word | Notepad

L LH OGHIJ QEYENbUYRGRVW
Grid Spacing |25 1;| 2.5 | 25 |2505| 25 | 25 [250.%] 255 o5 5 o 252
5 051|052 5 052015 0.5 10 e 10
8 UGQOHbIlJ UEYbHETQGEIJ LUNKRGbVLUg

0/~ 0, 0/ - 0/ -
SyleName | 2.5 P>063|P 2% v 4 |PP%2|PS%_\ 35 psopa [P OP2 proys

3.5 5 3 5
%5Y0 GOST| GOST | GOST | GOST | GOST| GOST| GOST | GOST | GOsT | GOosT

q type A | type B | type A | type B |type A |typeB | type A | typeB | type A | typeB

= 0, =- 0, =-

[" HL.--C $3_%8:) (>9853 Lg’:/*’ $3_%8:) (>9853 L_gz/" $3_%8:) (39853 | L5%5= | (>96853
" S 106++) 2.5 3 3.5 4 2.5 3 3.5 4 2.5 3
10

;-5)+§../_013 P5%; . P5%; . P5%; .| P5%; . |P5%; . P5%,; .| P5%;.| P5%; . | P5%;. | P5%b,;.

* .D0),)%+. 43%k-" $969> ()+5 1.5.3-1.5.5.
R)' ;5KC1.5.3 <EYRd UWEGHf HKJIVA " RgYg&E IJ YOHEVWOYE% @
4 EqNblg - <EYR3U
GHIJ 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 11
<WRWEQH OGHIJ [WWLNWHN WafGMRI GHJ UEYGNRRGQIGHHbJ
Workspacesize | 21Q 420 297 21 420 | 297 21 420 | 297 | 21Cx
297 297 420 297 297 420 297 297 420 | 297

AutoSave
@ m<#H7:1 EOHDI 6| 30/3 | 202 404 304 | 203 | 402 302 204 | 403 | 3011
>- 3G. <0<: E>?AG
Units mm mm mm mm mm mm mm| Mm mm | mm

@YEGNKEYgel OrOQUER LbYEVUNG OrOQuvyEHg@ 1J
T-RouteDefault| 3G. | 3. | 3. | 3¢. [3¢.]36. ] 3¢. [3¢.] 3. [3.
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F%%'3L.--C 0)"; .1.5.3
1 2 \ 3 \ 4 \ 5 \ 6 \ 7 \ 8 \ 9 \ 10 \ 11
L LH OGHIJ QEYENbUYRG.RVW
. . ] 25 12.50.1|250.5| 2.5 2.5 12.50.1|2.55; . ~12.5 2
Grid Spacing 128 L5 o’y | 5 |052/015| 05 | 10 [22%2 10
8 UGQhIlJ RYbHETgGEIJ LUNKRGHVLUg
! 0, p 5%-— ! P>0/2 04 1Y\ 0, p 5%'_ )
Style Name \' 25|P>%3 35 \'" 4 o5 p 5%-3\'" 3.5/P>%4 o5 P>%3
95Y0 GOST |GOST| GOST | GOST [GOST| GOST| GOST | GOST| GOST|GOST|
q type A [typeB | type A | typeB |type A|typeB | type A |typeB | type A |type B
' -5= 953 -5= -5= B3 | b= -5= B3 | -5= 953
$+1%++) 2.5 3 35 4 25 3 35 4 2.5 3
T)' 1985+3"; 13 | P5%;. |P5%; .| P5%; .| P5%; . [P5%; . P5%; .| P5%;. |P5%; . P5%;.P5%; .

*.D0),)%+. 0%A3%8K" $969> ()+5 1.5.7-15.8.

TS5L8.

)3<

YB(:)< Y "Yer; .

0.+>: «T);)A<L.--C 96.+-"A" %<)(0'%)1%<)(0'%) <9%("3)-56 ,; )0, "$
;. --C $190%( 0>%"4 9590, +5 P-CAD».

J "o+

24C176

— "0U6+)05 HA; @->1 Y" %) K14

gak\ aR\ Ta \k\Raub5
" d EgONKIIJ  dRUYgVUYYOi LW.UbNWP-CAD.
4 EKHCH bllJ L bNI OrOYbHEVUOY ERYBHEVUOY EHYgVO G BV QKEU

, %" 9590, +>

~-C $8D>$:;) "H0%-"H%""05u 5 -)

||+-

,9%.(053)--C

P-CAD. NY" %>3)05-)358(5 -);)A<L.--C 1("- YB963)--C 96.+-"A" %<) (0" %)1%:

<) (0'%)<9("3)-56 , ;)0. F KA >3)05D)" :"-5 <:C 35("-)--C

-56 %' 10

agr®ONPRE

$EGHI] (GEYMU 4)

2) Layer Number — 12;
3) R>%2% Non signal.

6. ['.%A053K("-Y¥953)-5=

.--C:
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,%.(0>D)";"-

,%.(0>D)" ;"

W538505 0. " %058-1 3K" +" 901<" ;)" "% 0" % "HY%" " 05.
WK(" - Y I5963) 05 %<) (0'%9%6.+ $AK-" $3)%0)- 0'+.
['.%A053K("- Y% 3)-5=
W( " - Y18943) 05 %<) (0'%<%(" 3)-56 , ; )0 $A-" $3)%)-0'+.
Q'<)05-"35=D)%$0) (5+5, ) %+. 0%+5:
1) Layer Name—\ Y"%;

$1+C+5. B 0;< .sch.

$1+C+5. B 0;< .pch.

"), @56 ;)" "H0%



. Q" RgYgGHJ Lj bNI OTOYbHEVUOYE

<WRYALH GGKIlJ  LWLLNW : LLH GGVE
AWV Waf GANRT c31J CEYENbUYRG 8 U0vhllJ RYbHETgCHIJ LUNKRGDLVLUg
RYGINR'RG/YbLKbIIJ LRVW
Wor k- AutoSave . . Style Od | 4 BERY
space ae]:8<:#w:|E0HJD|gUnitSV|?gﬁer SpG;C'i‘:] Nam | o YWU ??)I)Tf NRY | LWN
size |&-36mEAG g e (NN) | QKRG
5940420 304 mm | N9 | 55055 |v 4| GOST | 858)=- |, | p5os.
pad typeB -5=
. Q" RgYgGHEJ YBHEVUOYE%@
<WKRYRALH GGHlld <lWH OG
LWLNWOHY War | @YESIREY0S Q. 5 8COMIl)  RYbHETGGEIJ
OMRiI (HIJ RYGNRRG TOUNAGGEIJ CEYENDbUYRG LUNKRGbVLUg
VYbLKbII1J LRVW
AutoSave
Wor k- : Od| 4 BERY
b TB<:#7:I EOHDI | . Grid Style SOXE
SPACe 3 25 o mE smdJNits| T-Route Default : o YWU NRY| LWWNGO
Size E>- 3. <0< {0 747 Spacing | Name [ bllJ (NN)| KRG
210d29 . . : GOST | 85 of-
7 304 mm 3 . 25055 |V 4| "o g 6| 4 | P

. OYQWVRLOYbU/EIR GRIONQUR

N590.+) P-CAD , 9%6$-)8.-) <C,%.(0>3)--C ')A0'D)%3'H<¥%("3)-"H, ;)05
(QF) "' 859; 43); @-561%<I.;.(0%--56 , %60%H3Q" J;)<>P-CAD 36" <D @" 05%5
"9"31 +"<>1 — P-CAD Schematic, P-CAD PCB, P-CAD Library Exeaiutive, P-CAD
Autorouters 1%C4& D56 <", "+1.-56 , %'+ (969> "( 1.5.1).

P-CAD Schematic 1P-CAD PCB — 3k, "3k-" A)YB-1 %<) (0" %5, 96-K5, "356
.. (0B8-56 96.+ 1QF. .<)(0'%5+)40@9590.+5 %6'+56 +.-4 3 905;1 Windows, )
-)=8)90D. 3L53)-5+ ("+)-<)+ , 96$-)8. -1, 0" A)+5.

.<)(0'%P-CAD PCB +"L. $),>9()059C)30"-"+-" 1<"$3";CE%'$+ B0505 +" <> 1

) 35 %-"+>+"-0)L-" -("+>0)KE-"+>,";1 0) , %'3'<505 %8-. , -), B)30'+)058-. 1
)30'+)058-. 0%9>3)--C , %3k-5(13 r( B" P-CAD PCB 35(;5()ED@C $ %<) (0" %)
P-CAD Schematic, 0" )30'+)058-" 9(;)<)BD@C9,59'( $E<)-@%.+5 1-) ,":1QF ,. -
%-"90@CS$'"' HL.--C ("%>913("+,"-.-01359$-)8.-- C+; 1 1=.;.(0%68-56 $ - )-@
+1L HE353"'<)+5. 0C", . HKIG ) $B) D@C>, ) (>3)-- C+96.+5 -) <u("3)->,;)0> F" -
01+ 35(%9; 4 D@C(" - >%QF, -) -@+> %B$+B>40@C("+,"-.-051 -)%D0], %3"-
<50@C0%9>3)--C , % 3k-5(13

[)90"' 3>3)--C D9%Y013True Type <'$3";CE35("%%90'3>3)05-) 96.+11QF -),595
% 9E9@"4 +"3'4 .

a30'0%9>3); @-%5 35(;5()40@C$ > W3C48'H"' ";"-(5 P-CAD NW <. =
, %'3' <50@C-)90%%84 3)--C 90%0. ALH%H9>3)- -C. e Y"%)K14 , %""9'" ; 53'9010%9>
3)--C "(%+56 ;)-K4Al3+"L-) "0%+)05$) <',"+"A4 90)-<)9%0-56 )06 >013 33 <.-
-56 -) .0),)6 903"%--C , 9%6-K5, "3'H9%6. +5 )™ QF. F.%5= 0%9>3); @-5(QuickRoute
3k-"9B0@C<" 0%9>3); @-%13;)' B6-0'3'A"05,> 1, 96$-)8.-5= <.C 0%9>3)--C -)=-
, %690D56 QF. Q%A= )30"+)058-5= 0%9>3); @-5(PRO Route 0N9>EQF $ (1 @104
BA); @-56D)%3<" 32. R%H9I>3); @-5( Shape-Based Autorouter — ' . $01(" 3) , %6 A% +)
)30'0%9>3)--C QF. F9%A)+) , 9%6$-)8.-) <C )30'+)058-"A" %$3.<.--C ' )A0'D)%"
3'H<9%("3)-"H, ;)05$359' ("4 B1 @104 %$+B.--C .;.+.-013W-) .Y.(063) , %5
,"3.96-.3"+>+"-0)L1 ("% >913.;.+.-013 35("-)-56 > %$-56 9590. +)6 (" %5-)0. M
+"L:5300@5%+B.--C , %3k-5 (13, 1<985-5+5 (>0)+5 -) %8-56D)%6 , ;)05,", 05+1
$KIME" 3L5-5 1(1 @" 01, . %6k-56"03'%3
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o
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Dt NE 2 Diabis I
]
Moveldp v Ciogn || Cixable AJ
Chwe |
4 @Ngr EY

Y6; &4-4= W5("-)3D5 ;)" "%0' %> %' "0> C"0%+)3 9A; @->1 Y" % )K14 , %"

9590. +> , 9. (0>3)--C P-CAD. WK("- YI&93)3 96.+-5= %<)(0'% 1%<) (0'% <%(" 3)-
-"H,;)05,) 9)+.: $<)3,)%+.0%5%" "8'H""' ;)901 35%$-)853 (%( 9D(5, 903" %63 0. (9-
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. "4 ) " (D4&@-) 644>

F %% )8. - -C 190%( 0>%)9590. +5 ,%". (0>3)--C P-CAD.

r (1%-<)(0'%53' ><"3)-13P-CAD 1G. H§%5%)8.--C?

c" 0(. )30'0%H9>3); @ (5,13 ><"3)-13 P-CAD, 185+ 3'-5 31&45C-
4080

r( ,.%=05 31<)+.%()-9@"H 9590. +5 35+24 3)--C <" B3%",.=9@"H 3
%<) (0'%06.+ 1%<)(0'%IQF?

r( <) 05% %+ Lo %9; .--C 3%<)(0'%D6.+ 1%<)(0'%OF?
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T5L8. -)3.<-" J%5(;)< "Y'%;.--C $83D>%$;) "%90'%-"H% ' "05u 6 -)
0.+>: «N03'% --C (>0'3'A" DO)+,) (%9;.--C 1Y"%)0'( ».

gak\ aR\ Ta \k\Rau 6
8UGQHIIJ VgUOGDODr LENQEVYLLKDIIJ R ONBLOV

J "2+ 24C®6 —-) ,96(;)<1903"%--C (>0'356 DO)+, 131Y"%)0'( (%9;.-@
3538505, 9%6="+5 %' "05$; 1 13+5, 0. (90)+5 1, "; G-5.

$EGHI) (GEYMEU 1)
. W385050. " %058-1 3K" +" 901<" ; )' "9%0' % "HY%" " 05.
2. N03" 9605 Y" %) 0(> — Y" %) 1$0.(90'35+5 -),59)+5 1, ";:C+5 3K, "3k-" <" 3)%)- -
0).['.%A05Y)=; $1+C+5. B 0;< T 1.ttl.
3. NO3" 9805 Y" %) 0(> — Y" %) 2) $0.(90'35+5 -),59)+5 1, ";C+5 3k, "3k-" <" 3)%)
-0).['.%A05Y)=; $1+C+5. B 0;< _T 24t
4, W00) 3505 Y" %) 0(> 3-"35=, 9%.(0, 9, "3-505, ";:C 1%$> @O , " ()$H0535(;)<) 8>

=

$SEGHIJ HKJILUGQObIIJ °~ OYNBLOV
- Workspacesize— 420 297.
F"8)0'( (""%5-)0—-20,5.
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. OYQWWRLOYbU/EIR GRIONQUR

A\ NR2.301-68390)-"3; 4E " 9-"3-11<" <) (" 31Y" %) 05 ; 59013(%9: . -@ 9.+ 0)
1 D56 (" - 90%( 0" 99@56 <" (>+.- 013, . %< )8.-56 A\ NR2.102-68. F%535' " %" %) -
013-."' 6k" 3%)6'3>3)05" 'E+19(; )< BO@ %. (0'3)-"A"35%">, 90> 1@<.0); B)K1H
<)-56,"" >+"3;.-5=, 96$ )8. - C+96.+5;: >+"35% .%L.--C ="' .9%6)--C %.+;+"L;5-
300@8- .9.--C $+1- "9" ;53'9011+"L; 53'9010.6- {5 35("-)--C, %, %B<x(>3)--C 1+%
(%Y1 @>3)--C 0.6- B-"H<"(>+.-OKIH) 0)("L +"L;53'901", %K43)--C %.+ $9"-
)45 .. (0%-- "H"' 859,43); @'H0.6-15. \ ' %-5= Y"%)0 ,"35-.- 9'.$,.8>3)05
("+,)(0-. 35("-)--C 96.+5'.$,"%D.--C HH)" 8 " 9011948 " 01(" 9%690>3)--C . F%5
35("-)--1 96.45 -) <.(1@"6 ;59)6 <'Kt @-"+)05"<-)("35=Y" %)0 >916; 59013

P"L-5= ("- 90%{( 0 989@5= <' (>+.-0 ,"35-.- +)05"9-"35= -),59, B" +D050@
9A; @-BK'+" 01, %"$"' %L.-1" "FO5 n"%5, WB+P65$+DQ , "% ( $,"3.--C
"9 "3 56-),50131<"<)0(" 356 APY <" -56 > ("- V(0 @56 <' (>+.-0)6 >)-"3:4 -
40@C85--5 +5 90)- <)96)+5 >8)905-1 % $+B.--C "9-"3-"A"-),593,"<I> ,":C %.-
+5-) $-5 ="Y"%;.--C ,":C <C, kD53(5. Q;C (%9; .-@19%.+ ,.%<')8.-" "9"3-
5= -),59, <" 0("3LMPY5 <" -@A",) 0)("L B B65N+"( -) (%9;.-- C6196.+)6 $)
Y"%"4 1 QNRZ "\ NR2.1042006.

Q.C 0.(90"356 ("- 90%( 0" 98@56 <' (>+.- 013, .9D"A" 1HA;"3-"A" : 590) (-) -
,96(;)<, 3K'+"9010.6- B-"A" ,9%.(0> ,"®43); @H$,595, 0.6 B-56 >+"3, 1-
9% KLIg'B" ) , . %<')8. -5= "9-"3:5= -),59 1<"<)((" 310)Y5 <" - @A"$) Y" %"4 2.

\ 9-"31-),59535("- >4 0@>KL @-35 "9 "35+5 19KI @-35 0'- (5+5 ; 1 1€
+5 $) A\ NR2.30368. "$0)D"340@9"31-),5953, %3"+>-5L- @+> (>01("- 0%>
(0" 98@56 <' (>+.-013 n "%)0 a4 % $0)D" 3>E@COL @5 3.9685(); @-"— "9 "3-5=-) -
59 3-5$>)9%6>D). n"%)05, ' 1 @1$) a4, +"L>0@ >05%$0)D"3)-1C(A %S -0): @ ,
0)( 13.985(); @""9"3-5=-),59 +"L. '>05-)-.9.-" C(>$"3L <'3AH 0)( 1>$<'3L
("9 0("HIO" %5-5 )%>D).

.$> @5 35("-)--C ;) "NO'%"HY%' "05 $' BL.-" -) 963> ()6 1.6.15 0)
1.6.16.

Wgl OV1.6.15-" OYNE1 RAEQCE bl WNWLLVLUGBANW EQWENWUEQOKINW
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Wgl OV1.6.16 - OYNE2E RdEQCA bl WNWLLVLUGBAW EQAENVWUEQOKINW

Y6;84-4= Z 6"<135("-)--C ;) "%0'%"H%' "05+-"4 '>" 3538.-" ,96="+5
%' "05$; 1 13+5, 0.(90)+5 1, ";C+5 -) , 9B(; )<1903" %--C (30" 356 D0)+, 131Y" %) 0'(
(%9; .-@T)' 0" -)358"( 353.<.--C -) <%( (%9; .-@$9590.+5 P-CAD.

. "4 ) " (D4&@-) 644>

F"$)8.--C 35%' 131("- 909 0'Y0@56 <" (>+. - 013

r (19 >4 0@"%)051"9-"31-),595-) (%9;.-- C&

T) Q56 (%9; .- C6(%9; 50@CY" %) 2)?

D <, "+"A"4 Q"H("+)-<535(%9; 44 0@C; * 1R

QC 8'A" ,"(PA'-" 390)-" 3:43)05 3k-"9> 90(> 135903, A5 , " 8) 0
(""'%<5-)0?

r(1<3)"9-"3106,5 ; +1=3'><"3)-" 3P-CAD?

T),5DD@"9, K'3- B0@" +)-< <;C 35(%9; 4 3)--C (3)<%0) 1$90' %-"4
201K - 0%+ >0'8K1$("" %5-)0)+5 (50, 80).

8. r( 390)35050.(901Q1", . BKLH)< -5+ +"L-) ,%"3" <505?

9. ¢" O( . ,< $68" $90'9'3>3)05,";C?

10.c" 0)(. Y"%)0() 1C(HHX(; 4 85057

11.r (. %$D5%--C +)EY"%)0() ?

akrwNPE

~N o
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178)<" +44> "] @"4 +4) &<

Z+"3. A%YB-. $'WL.--C (ZN[) ED9"' "+ ,.%<)81L Y"%)KLH%" Y>--
(K141 ><134 9%.+.[) <", "+"A"4 Z ,.%<)BD@CL Y"%)KLC%" Y> (KI-);@
-13;)9063"90L ; . +. - 0131,%590%6 H3

QCYH' .$.8--C "< )("3'01Z,) O("L <C ,%"90'05 H-@H, "' >=<"35
3" $90'9'3>3)05" 9% "3-1 YI&%5(%®>"( 1.7.]). F1<"9-"3-"4 YI&%"4 %'$>
+IH@CO) () A"+.0%B-) Y"'%),B" $) <" +"A"4 <" "+1.-56 .;.+.-013>+"L -
53, 4E 35%)8.--C ,%"," K1=A%YB-56 95+3"; 131C3;CE9"' "4 91(> ; k15 B"
+0050@%"901A"+.0%B-1.;.+.-05 F®BNVIA"+.¥68-1.;.+.-05"9-" 3-"HYIA>
%5-(3) <% 05, (";) , 0%0%>05(5, ,%C+1; E1H,"35--1"'>05,"3 'CH-1+1L9"" "4 -.
0t @ A"+.0%8-",);. =+)0.+)058-5+5 9, B3k-"D.-- C+5.

1l 2 ) 3 )4
| TA466L
\ — ~
/] N
TN
S N X
A N
/ A
[/ N \
(/N
|\ \ | ]
\ 1 I
\ I\ N /1 1/
\ /
/
5 \\ \ // 1/ ..."n \
’\éi \}=¥/ , 15/ . e, o
~ — N\ \ ")
\ \ "o,
12/5/6/ \17\18 9\110 11

Wgl OV1.7.1-" U OCGE * RgYE<:
1-"9"35=(3)<%0 $<"3~4 90'%-"4,,%=Q'4 $)+"<@2-"9"35=, %E&" (>0-5(
$<'3R4 0'%-"4, 1t 2+"<C;3-"9"3. (""" <P+.0%+,UB-5+ +"<4 ;4-9B-"' <-
%-5= B(>0-5( $"9-"3'4 1359'0'4 ,9B-5+5+"<>4 ;5-",59)-. (";" <)+.0%+, ¥B-5+
1,4 +"<>C; 6—<"<)0("3. ( " <ZD+.O°/6+ , 98- 5+ 1,8 +"<>C; 7—<"<)0("3. ( " <ZD+.O°/6+,
UB-5+ +"<>4 ;8-<"<QO("3. (";" <D+.0%+,9B-5+ 0,6 +"<C; 9—-<"<)0("35=(3)<%0
$<'384 90'%-"4 ,9B-"4 1,4+"<C; 10—<"<)0("35=, %&" (>0-5( $<'3R4 0'%-"4 ,
UB-"4 1,4t 24+"<>C;11-<"90("31, B(";) <C 903" %--C "3); @-56Y" %+
12-0'8() ,"8)0(> (" %5-)0

Q,C 35("- )--C Z[, C(,%) 35", $90'9' 34 0@ * 1M < EH'3B5-5. R'3B5-
Y RIFEA 1%%$+1%),595 B" 36" <@ 9(;)<>," $)8.--C, 390)-"3; 44 0@C
$:.L-" 3l<+"<>C "9 3-"H YI8%5(0)' :5KC 1.7.1. R'3B5-> : 1 1F85' 5%4 0@
ox>1/28, 120, Y14 +"<>;C" 9" 3 "HYAHSEK, "3k-" <" 0)' ; 5K1L.7.2.

62



R)';5KC1.7.1 — JHYQNRRGIGYKRELI GGIO[ RgYW
5 | 7 | 10 | 14 | 20| 28| 40

R)' ;5KC1.7.2 -8 QRAMIQ bllJ NG-yKJI Al GGIO[ RgYWd Udmh WIOi KRR[

| QHgKF, NN <R OHg'\IJO_glfJ@ WIw ) G WIEKR R[NN
> 1/20 0.25
5 0,35
14 1/28 0,50
20 0,70

F%5%'$06" KIZN <,C 9%.+ .;.(0%8-56 ,%5-K5," 356 35("%3D0" 3>BA@COL
| GGIE " RQYE<.r (B" , %5%®46' KIZN -.<"'90)0 @",%"9066 A" +.0%B-56 .;. -
+.-013"9- "3 "HY%535("- )-56 KL @'4 ;T E4, 35("%D0"'3>4 0@<"'<)0("31
.;.+.-05 35("-)-1,>(06%-"4 ;X E4 >9.%<5-185," %) "9"35+ (J<W0'+.
W-) $90'9'3>B@C-),%5(;)<,<C,"$)8.--C ("-<-9)0%),, 'BF'.;.(0%B-"A"
. +.-0), A8 +"3KC (£.9(",) 10< i "<;@Ql A3 OTOVAEHYBUE ™ RgYW<
90)-" 350@10 8)906-. "$+1%+"<>C 3 +1 H.0%6 35' 5%4 0@ %x> " <)-"A" 3
0';5K1.71.

wWowe" ,)+'Q)05 B" <C ("L-"A" .;.+.-0),"35--1"'>053K,"3k-. ZN 1
("-0(0) ;" B5-(0.R(,>959%0.+1P-CAD"'1;10.(5 ("+,"- .-013E2 0. A%3)-5 -
+5, 00" 3"<-1="1;T10K1+B0AD@CZ", B" %$B>40@C-) 9%6.+> (95+3"; ),
A%YX) ("% >9> B" %$+B>ED@C-) <%%"3)-> ,; )03 10.(90'35=",59 >, )(>3)- -
-C %B+3";> (85-)" "%>95+3";13 > ("% >9 N; 1<$$ ) 8505 B" -. 391'1";1'0.8-1
("+,"- .-05+)40@910%659(;)<'31-), %%;)<, B+3"; «&G+;1» -. +)E ("% >9>
"I @ 35("%30'3>E@COL @b 3.;.(0%08-1=96.+1 N03'% --C ("+, "- .-0) o>
8" %'$<1505-) 0%P0)<1H;C Q56 35(" %B0" 3>4 0@CY$H1 t 90%+. - 05

- 903%--C ZN (%HB+3";>) <C.; . (0%B- "H%. +5;

- 903'%--C AHYX5 " 9<("3'A" +BKCL(" % >9>

- > )(>3)--C ("+,"- .-0)3("%>91%$+B.--C ="A"3'1;I0.K1

Q,C N3% --C 95+3";> 1("%,>9>P#8-" 35("%H90'3>3)059, .K); B'3)-1, %"
A%t5: %<) (0'%95+3"; 13(Symbol Editor) 1%<)(0'%("%,>913(Pattern Editor). Q;C
N03%--C 3)9. ("+,"-.-0)13.<--C'1;10( 35("%0A0" S>ADC,%"AH+) — <69
,.08.%'1"; 1'0( (Library Exeautive). T. '><. ,.%'l; @.--C+9) P05 B" (>, -
- BO@bymbol Editor, Pattern Editor RLibrary Exeautive >03'%@9) +" <" 90) 0-4
k1:10.8->", . %KE->9590.+>(k\N).

Z %"A%t1Library Exeautive B- >E+"L; 5300@" 'K<-)--C '1;10.( 9590.-
+53/5,B" BO'0" ", .AD>SE%""0>$-5+5. Q;,C K@A" 35("%30" 3>EACY,. -
K); @ 3X-" Souce Browser. 0. 31-" $C3; E@C)30'+)058-" ,%59), >9(> k\N
85," ("+)-<lView/Source Browser. F1;C >90)-"3(5 9590.+5 3 9,5 9(> SoucesE
-)@3"4 5D. "<) A%,) —DEFAULT LIBRARY_SET —A%) $) $+"38>3)-- C+
VH.+"L; 53" 35<); 50585, . %=+.->3) 05,

N," 8)0(> > 31 -1 Souce Browser +"L-) 0 @ 903'%4 3)05-"31A%5, )™
<'<)3)05'1; 10 (5 <" A5 —DEFAULT_LIBRARY_SET (%9>"( 1.7.2.
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B HHEGEJ | OGO[YgQW X) HHEGHJ XRXKRbVg TYgQg
Wgl OV1.7.2 —<RI1O Source Browser

KL1;1T0.(5%.;.+.-0+5<,C,%".(0>>+"3" -. B->EQ0'+>-) ,.9"+>.0)-
A, 0d-" 903'%®D5'1;10.(> ("+,"- .-013<. ' ><>0@$ . %44 069C391. ;. +.-05
%" (0> <C KQA" $ +.-4 . %"A%+5 Library Executive 35("->B@®@C (" +)-<)
Library/New, 1>3X-1, B" 3K(%5"9C >() $E@C+DBK. %) D>3)--C = 1+C-"3'H
'1:10(5.

8 USOYbl 1J LWNGKgVANQQ bl UE

Q;C 03%--C 1%<)A3)--C 9B5+3"; 13> P-CAD A03'%-5= 9, .KD); @b= %-
J(0'% 9%+3"; 13 Symbol Editor, B" 35(;5()B0@C $ +.-4 ,%"A%+5 Library
Exeautive ("+)-<)+5 Symbol/New <;C 903% --C -"3'A" 95+3";>, Symbol/Open
<;C %<)A>3)--C B->48"A".

F* 9501 %<)(0'%95+3"; 13E9,%'B.- 5+ 96. +-5+ %<)(0'%'+, ="A"-)90%"
43)--C -. ,"35--. 3B(;5()05>0<-.--C, 0'+> ("%0(" ,.%; B5+" "9 "31+"-
+.-05 1, "04a -" 35("-)05"" "3"CH"3":

>00)-" 3505 +. 0%68-> 9590. +> 35+ Po>(Options/Configure);

35" %05Y"%+)0 %' "8"'H$'-5 —a 4 (Options/Configure);

<'<) 058" 06%H %'(5 9105 (Options/Grids):

- 0.25

- 0.5

- 1.0

- 2.5

- 5.0

<'<)05905;10. (90> B" , K0%5>4 0@ 5%;5K4 (Options/Text Style).

"$AG .+ %""0>," 903'%--4 ("+,"-.-0131%)="1 @D" D5%-"A" .;. -
+.-0) %$H90'%) $, "0>L - V04 %'PU 3)--C 0,25W0

1. R"-("4 ;2 E4L4-)+);4=0. ,%+"(>0-5( %6$+Po+ 10x4 ++ 1$A %BS$'- -
0;@ %%D"3)-"4 3.;5("4 90'%-"4 1-)+);4=0. 3,%C+"(>05(> ," 65;> ;1-
-14,CL"0)9D-" -) %D>-(>1.75,).
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2. Z +.-4 Place 35" .90@"+)-<>Pin ()-);"A—=(-", ( ﬂ) 1(; )K-D@ B'4

(-", ("4 +5D1-) %' "8"+>," ;1. Z 3{-1PlacePin, B" $C35;" 9C(%%>"( 1.7.3,>
%+Kl1length 390)-" 3D@%),"%. K@Jser19<)=0. <"3L5-> 353'<>%3- "4 5++, C(
S 009" -) %> (> 1.7.3.Z2 H+KiDisplay Y 5- @. "' 5<3) ,%),"%K1 "9t @ -1
1+C353"<>(Pin Name), -1 ="A" , "$6KE-. " $)8.--C (Pin Deg -. ,"04 -1 3 K@*
+> 35, )<(>. Z 31 -1 Default Pin Name(1+C353"'<>3$) § +" 38>3)-- CH 131 -1 Default
Pin Des,” 90)30.," "<56-5K11-)059-D&-", (>". .T)059-0@ B>(-", (> +5D11]
-. 315>9()4 85 HH . %+1B)=0. 3531<<" 9.%<5-5 ; B'HA'%"-5 ,%C+"(>0-5() 1
3k, >900@-", (>.

Wgl OV1.7.3-<lH OGHIJ QEYENUYR®NG®Ig

3. T)0:9- D@ B>(-", (> +5D11 -. 3k, >9()4 85 HH . %+1B>=0. 3531<<"
%) 3'HI0'%"-5 ,%C+" (>0-5() (%5 K@+> +"L-) (.%3)05"' .%)--C+353'<> %)
< "+"A"4 (-""( R1F) 13K, >000@-", (> (%9>"( 1.7.5,").

4. r(B" 3539. $4'55 ,%35;@ , 0" ("-0 (05" >>0@30'+)058-" ,%"-
>+.9%3)-1 31< 1 <" 2. Z ,%"063"+> 35,)<(> )(063%>=0. ("+)-<>
UtilsRenumber. T) , )-.;1 Utils Renumber > %+K1Q .< 390)-" 30D@%),"%. K@in
Number 1-)069- D&-",(>". .F"9 K'3" 3," 04 -" +>,"%x(>, %(;)K=0. ;1
34 (-",("4 +5D1-) ("-0(060)(,B™ 35 $+143);5 ("; 1%

\'" "3'CH" 35+ )5>0'+ <,C'><@J"A" 5+3";> (-)3D@5+3";> «& +;1»), $
VA G&>9590. 45, E, "$BKE-. " $)8.--C (RefDe9. Q;C %$690'%) $9590. +-56 )0-
%5>013 (%+0'A", " 0/ -" $<)05-"+%); (Value) 105, (A.<).o0l,)%B+.0%5-.
P3L<531L"' PL)40@C) 96.+)6,);. +"L>0@ >0535("%H0)-1<,C 903'% --C ,. -
%; Y13 ;.+.-013

5. Z +.-4 35 .90@"+)- <>PlacdAttribute )-):"A —(-", ) &).T) ,)-. -
;1 Place Attribute (%0%5>"( 1.7.4 > 3X-1 Attribute Category 35' 5%EX®@C()0. A% C
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Component, B™ "'+.L505959'(, 5=, . %A BD®@C Z 31-1 Name 35' 5% E+"
RefDes (;)K4 85 ," -@+>;1B'4 (-",("4 +5D1 e D1, )%+.(%05390)-"3; 4 E+",
C(-) %™ (>1.7.4.a-);" AB-" <'B" TypelValue(' )L)-",B™ K1, )%+.0%5.

'>5 3B<-1-) (9%9;.--1. QC KAA" ,.%6"<5+" 3 L5+ %<)A3)--C, <3) B3$5
GKE" -) " 0Aa-" +>,)%+.0%1$, > (0>Visbled' 5HE" A; " 8(>).

Wgl OV1.7.4 - <WRYEUWYVWJREGALH OGH 1J [j | RIQEYENOUYRG

\90)--1+"""3"CY" 35+ .;.+.-0'+ EOQ'8() ,%53CH5,9$) Q> .;.+.-0 '><.
, . %005%3)69C-) 96.+11Q) H3L<5,", )QE>3>F; 905. "$HB>EH@C3'-) , C(
%) 35;" ,3"<" +>$353"'<13

)) ("- 09 ') 356"<5 3)) 0% >(5 ')0'8() , %63 CH5

Wgl OVL.7.5— @OX4OGE 1$ YbdW.UOYEd YaLR GE Oi QO | RUI 0,25<)

6. a(0B3%>=0. 3 +.-4 ("+)-<>PlaceRef Point (85 -)06%DD@) (-", (>
®). P;)K-D@B'4 (-", ("4 +5D1, BCH(L8.--C ; B'A"353"<>

7. N(;485+.0,"+ E,.%+B.--C 03 %-"A" B+3";> 3"<> $'1"; 1"
0(. a(0B3%>=0. 3 +.-4 ("+)-<>Symbol/Save As. T) ,)-.;1 Symbol Save To
Library >3X-133<.--C Symbd -)'.%0@ )B>Z"[ (-),%H(;)<, R250). Z90)-"30D@
.90 ,"%. K@Create Comporent, B" <'$"; CE9Q03% --C ("+,"- .-0) (-. 0t @6 95+-
3:>)>"1;T0K11-)8>("+,"- .-0) (-),%5;)<,i gR-0.295. Z 3X-1 Library <,C
%%+ B.--C 35 .90@: ?UKKH?3<>| (%9>"( 1.7.6,)).
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-

B X)

Wgl OV1.7.6-8UGQbIIJ UENXbYD bilJ VONXO bl UEGXXKRLbaR

R)' :5KC1.7.3 -) WVQWONQQ bl URG

4 EOGE <W\OYWVAHEIJ
Normal T)=' 1 @DHA; @5=05, ("+,"-.-0).0.,-),%(;)<, <U'<51%$P0'%50 .=
05, ("+,"-.-0133K"" YL)BD@C3 9,5 9> ; )- K4 AL31D1, %"("+,"-.- 05
N, .K); @-5=05, ("+,"-.-0), 35("%90'3>3)-5= 01 @ 3 96.+)6 C( 1 90%>
Power +.-0,K(;48.--C <"<L.%;) L53;.--C.0o.=("+,"-.-0 -. 3K"" %L)D@C3
959> ;)-K4AL31, .%; 1> ("+,"-.-0139g)-KIA, <" Q"A"31-, K(;48.-5=
)30"+)068-" , " <. % >E="A"1+G -), 9%6(; )<, GND, +5V, VCC 10. <.
P"+,"-.-0 <C$9%$-)8.--C , .%6%9-56,"%5;)-@-) 9%6.+)6.0.= 05, ("+," -
Shed -.-0) 35("%90'3>@C B" X)HO05, -) 56 90'%t ()6 (85 3 056 $'-)6
Connedor |(%9;.--C) E, %<'3L.--C ;)-K4A). T. 3K"" %BL)D@C3 95 9> ;)-K4 AlL3
,.%; 1> ("+,"-.-013
W5(" %090 3SED@C3 BAHYB- 56 , %6.(0)6 <,C $3$-)8.--C $3CH 13%$ 1 D5+5
Module ("+,"-.-0)+585+"<>C+5,B™ , %<90)3505 % D5=;590.;.(068- "H%. +5
3,9%.(01.(3B);.-0> 96.+>) >35AC<L8"%" A" B5() ».
Link W6(" %690' 3SED@C3 BAH%@-56 , %.(0)6 -) ;5901 (3B);.-0"H®%. +5, <,C

$.%L.--C $3CH> +1L+"< .+ 1="A" . (3B);.-0-"4 9%.+"4

8 U3Vl 1J VOYQyLgVONQA bl UE

Q;C 903'%--C ("%,>9>(," 9<("3'A"+BKG ("+," -.-0) $68-" 35("%H90"' 3>
3059, .K); @5=! #>37?. >?. ARV: (Pattern Editor), B" +)E <'<)0(" 311 90%+. - 05,
ql," ;. A0@06""0=QC9, >9(> %<)(0'%)3+.-4 , %MH+5 Library Executive
) (05315>=0. ("+)-<>Pattern/New. [) $+"38>3)-- C+9H3)- 0 L>ED@CWHOB <., H+
68" ("%D0>3) 59C<;C 03 %--C, "9 <("3'A" +BKC, 1<+1 % 9%6. +>.

F', . %<-@"" 004 -" , 1A 0>3)05+"-0L-1("-0) (01, ;" B5-(5, <,C K@A"
9, 1<) (0531>3) 05 (" +) - <>Optiong/Pad Style. Z 3X -1, B" 3K(%)5;"9C 0%") -)059
->05(-", (> Copy, ," 01+ <63, B59@) %> "( 1.7.7,903'%005-"31905;1 ("- O)( -
056 ,; "B5-"( .

"$+P650) ("- YI&%PKL4 (94,5; @66, (- 90%(063-" -0.6-";" AB-56 "03'%3
9; 1<35' 5%05 %) QNRZ "\ NR 112842008.
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= —

B X) €}
Wgl OV1.7.7-8UGQDIIJ 1 OGDOLWKI VA LEVU O[(KOG WIVW

Q", >9() D@C$) ™\ NR10317-79 35("%9N0)--C <)+.043+"-0QL-56 ,.%61<
-56 1-.+.0); ¥'3)-56 "03'%13%%x<> 0,4, 05; 0,6; 0,7, 0,8; 0,9; 1; 1,2, 1,3; 1,5; 1,6;
1718, 2, 21; 22; 24, 25, 2,6, 2,7, 2,8, 3++.

_ 0,5 903 %--C +BKC," 99<(5 ,1<.;.+.-0 )-);" AB-1903'% --4 9H+3";>
("+,"- .-0) (E5-) 31<}-VO@B" 39. (%9;.--C " 04 -" 35("->3)05 3 D)%1
Top Silk):

T); )JA<L>B@C%<) (0'% 0)( 9)+" C(1%<)(0'%<%("3)-56 ,; )O.
F%"%8' 3>ED@CA ' ) %B-5= %'$+1%"% >9>

F%'90) 3; C40@C' 03 %5, 1<353'<5.;.+.-0).

F%'90) 3; C40@C) ®05>05+1KC," 9)<(5 (RefDes Value A .<).
Z()$B®@C0'8() , 963 CH5 (%> "( 1.7.8).

[ A BE@CH+BK. M 9)<(5 .;.+.-0) 39B'H="1;T0KL(.$ 903'%--C
("+,"- .-0)).

oghkwNE

Wgl OV1.7.8 — @AEHVOGINRab YodUOYE/() ROl | RUi 0,25 <U, nO YAQLR pU LJ
Q(;)<-D. %UBIAC.+" 9A03'%--C ("%>9> 0B,> DIP $) <" +"A4

1) =90%)
1.Z +.-4 )(053%>=0. ("+)-<>Pattern/Pattern Wizard ()-);"A —(-", () @).

2.7 3(-1i) =90%)(%%>-"( 1.7.9 $19,5 %> Pattern Type, B" % %63) D@G
35 . %0@5, ("% >9>DIP.

Wgl OV1.7.9-8UGOLIJ VOYQLgdEHOQINOTOI / EqLUYE
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3. Z 3X-1 Number of Pads Down > )LD@PA; @ (I @BO@353'<13>
("%,>91- 14.

4. Z 3X-1Padto Pad Spaing (On Center) >() L D@3190)-@+1LK - 0%+5 9>
91<16("- 0)(0-56 ,;" B5-"( —2,5++.

5. Z 3X-1 Pattern Width >() L D@Bk0)-@+1L K - 0%+5 ("-0) (056 ,;" B5-
-'( $9A556 90'%- ("% >9>— 7,5++.

6. Z 31-1Pad1 Position > )L D@" +.%, . %"A" ((; 48"3'A") 353'<>) > 31
(-1 Pad Syle (Pad 1) 35' . 40@06;@("-0)(0-"H,; "B5-(5 <C-@A". r( ,%935;", >
("% >913$1DB%35+5 353'<)+5 ("-0(0) ,; "B5-() <C ,.%W"A" 353'<> %"
' 50@C(3)<H0-"4 .

7. Z 3 -1 Pad Style (Others) 35" . 00@05;@("- 0)(0-56 ,; "B5-"( <,C D56
3BH3'<13Z KA+>35,)<(> K. (A1 ("- 0(01,;" B5-(5.

8. Z A%1 Slk Sreen >90)-"3; 44 0@C, ) % +. 0%5A%Y X5 ("% >9>

1) Slk Line Width —D5%5-); 2 15 35("%®0"' 3>3)-56 <;C +); 4 3)- -C;

2) Slk Redande Width — D5%5-) , %&+"(>05(), B" $'' WL>E ("% >9
(+1LK - 0%+5 ; 1 13;

3) Slk Redande Height —359'0) ,%C+" (>0-5() , B" $"' WL>E("% >9(+1L
K-0%+5;%13;

4) Notch Type—05, +1(5. Q;C ("% >9131%<3"%<- 5+ %'§) D>3)-- C+35-
3'<13+"L;5310 (1 66,5 +D'(, B" 35%)8)4 0@";" L.--C ,.%"A"
353'<> Nonre (-.+)E +10(5), Arc (<>A), Squae ((3)<¥0) 1 Triande
(0%%>0-5().

9. Z90)-" 353D5 391, )%+.5C(," OP-" -) %™ (>1.7.9,-)059 DA -" -
, (> Finish<,C9H3.9D.--C %" "05i) =90%)
10.[);5D5;" 9C0t @6 $ . %A05("%,>9 -), 96(; )<, $1+C+DIP14.

8 UXDvbl IJ VONQQ bl UEGLibrary Exeautive

F1,C 903 %--C 95+3";> 1("%>9>-.""' 6k-" " 'E-)053919(;)<"318)905-5
3EG-. Ki. —("+,"- .-0.[ KE4 +.0'4 35("%30'3>H@C+.-.<L.%"'1;10( 85
" LAKE-) '1';10.8)) 9590. +). Wb(" %B0' 3>4 85 903 %-5= -) ,", .%<-16.0),)6
("% >9195+3"; ,903%b+" -"35="1;10.85=("+,"- .-0 —%%H0'%i gR 0,25.

P"5 $.%48:;5 ZN %%H90'%) +5 3L. 903'%5,5("+,"-.-0. R., .%="A" " -
4 -" 0 @ 3k%<)A3)05. P; )K-D@ B4 (-", ("4 +5D1-) " $)8Kl«+», %"$
0D"3)-1=; B"%831<k.-13)D"H'1;1'0.(5 3 Library Exeautive, 13K(%50. 0)-
("L >919%6%<15.

[3.% D@3)A> B" ,.%< ("L-5+ .;.+.-0+ '1;10. (5 90'H@81s"31<5=
$)(, d5= QE $"A> $'S+105 ="A" -);.L-PV0@ Q,C 95+3"; 13 (Symbols) —
K.$)( ®, <C ("% >913(Patterns) — . Q;C ("+,"- .- 01335("%20"' 3>H@C<3) $) -
5:$) B, aB" ("+,".-0-. >)("3)-5=>("%>9 1$)( B <C("+,"- .-013B"
+)4 0@ " %,>95.

W' . 90@ "+, "- .-0 1) (0631%>=0. ("+)- <>View/Component Info. ['C3H0@C
A;"3. 3" $EY"%)KE4S, %"("+,"-.-0 (989. 1.7.10). T) 069 D@ K@+> 31 -1

69



(-, (> Seledt Pattern, B™ 35' %05 ("%>9 <C ("+,"- .-0). Z 3Y-1 Library
Browse B" $C35;" 9C(%591.7.19, 35' . %0@519,5 9(> ," A -5= ("% >9<,C ("+-
- .-0). Z K@+>35,)<(> — K. 903'%-5=>,", .%<-@+>, 196%K11 ("% >9%%$5
90'%).

Wgl OV1.7.10—<R10 dR" O/NEaRi QYO/ONQA biU

Wgl OVL.7.11 — <WKRWOYQyLg H<J VONO bl UW

Z 3 -1 RefDes Prefix (%5>"( 1.7.10 >()LD@% Y9 <C ," $6KE-"A" " -
$)8.--C ("+,"- .-0)-) 9%.+11,; )01Q,C %$690'%3-K. R (0)' ; 5KC1.7.9.
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R)' :5KC1.7.4 -CgV®IR VAHWOARGKbNDl URG

" U O® YHEY
QQIE- | 4ENbl gGHJ bKbNbl UE | VOGO 4 EgNbl gGHJ  QYWUYOi
ebllJ d EebllJ
1 2 3 4
66 . A5, CO"%90%%+>
6. k;"( %;.
6 Fo690%d= 6.< ;. (0%--5= , 9BV =
<6 A>8-"+"3K1
BF R;.Y"
BK Q)085( 0., ;" 35=
O (120 BL n"o'.;.+.-0
< F.%03"% 3)81 5N 1By
BS [3>("$-1)8
" O\Y'O CB K)Q)%C (" - <.- 9)0' %4.39%5; " 3)
8 P"-<.-9)0"%5 cG k:"( ("-<.-9)0' 9439 %& 5=
5 i 19696.+5, DA e0./4); @-)%.4) )-);"A3)
+{%9;)9--C DD e 0.4); @-)%. +) K5Y% 3)
4 (RO +. R,;".;.(0%-)~a)8
E ;. +.-05%%1 EL 9)+.) "%D 43): @)
FA Q5% %0-5= .;.+.-0 $6590>
" 90%+> +50(E3"H<1H
= "€ 5(5,9, " L-5(5, FR R. L +50(B3"H<1H
, ¥690%8H$) 659-1 FP R.L 1.%E-"H<1H
FU [)," L-5(,;)3(5=
FV " $0& 5(
A - B0 U5 GB k)0)<3/00)_(>t>;c:0'%)'
G <L %:) L53.--C GC N5- 695--5= ("+, .- 9)0'%
’ ’ GE [' ><-5( A-.%0 %)
HA F95; )< $3>("3'H%A ): B K1H
HG e <5()0'%
HL Fo%;)< 93D; "3'"HBA ); BHKIH
H F9690%H1 <5() KE-1 HLA R)';" %BA); @
19%A); @-1 HLG g)+,) BA), @-)1%;.-"4 ;13$"4
HLR | g)+,) BA); @-)$8.98'-"4 ; 1$"4
HLW g)+,) BA); @-)$'1"4 ;1$"4
HV e <5()0' %5l --1 1-), B, %3k-5("31
4" . 0%+ 3.
KH . 30)$B-.
KK - .5 .(0%0.,;"3.
KM P"-0)(0'% +)A D-5= , >)()8
L ("-0(0'%5, >9()81 KT ;. 8)9>
KV . -), %A5
KCC . ("+)-<53(;48.--C
KCT ;. ("+)-<53K(;48.--C
KL L, %+ -
L Qoff;(l(g&?g%(f’ LL | Q9.:@ 4+% 9K -0-"A"" GBI .—-C
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F%%'3L.--C 0)"; .1.7.4

1 2 3 4
M Q35A>5 MA 1. (0% <3545
PA a+,.%.0%
PC g B5; @-5(%, > @13
PF d)90'0' +1%
Pl g B5; @-5()(053-"H.- . 9%1H
P Fob; )<535+24 3); @l PK g B5; @-5(%) (053-"H.- . %H
PR \ ++.0%
PT Wb+ P65( 8)9><1HA' <5--5(
PV W ; @6.0%
PW W 0+. 0%
Q Wb+5()811%$' E< >3)81 QF Wb+5()8 )30' +) 068- 5=
RK R. %" %$590'%
RP F"0.-KI1'+.0%
R . $500" %5 RS q >0 35+P4 3); @-5=
RU W 9590"'%
RR ."90)0
SA W5+5()8 1, . %+5()8

F9%90%H(" +>0)K1R ; )-K4 -

S _ : SB W6+5()8 (- ", (" 35=
A6 > 93 1-C 195A); HKIH—== 508 )30 ) BB o=
T R%- OY" %) 0" %5 TA R%- OY" %) 0'%690%%+>
)30" 0%- 9Y" %)0. TV R%%- OY" %) 0'%- ), %A5
UB i "<C0%
. UR _+"<C0'%
U F.%03" % 3)81 oF k?,,( oo
UF F.%03" % 3)8 8)90' 05
VD Ql<, )’ 1 D%-
v F96;)<5-), B, %3k-1, VL F96; )< .;.(0%3)(>>-5=
3)(>>+-1 VT R%)-$590'%
VS R59690'%
A6 NOYe+" $- 1+)8
, . X3 05%
X ['E<->3)81("-0)(0-1 e 3 e
XW [ E<->3)8 359" (" 8)90' 0- 5=
. Y6 . (0%*)A 10
Y NOYe+"$-1)8 YAB [)+"( .;.(0%+)A D5=

QC 9(;)<-56 +X%9%.+ <',>006+. %'$ 500C-) 9.(KlH<,C K@A" > 3X-1
Number Gates3() L@ 1 @P0@®D.(KLl=>("+,"- .-01FB,C8"A"-) 069 >=0. (-", (>
Pins View <;C 33.<.--C 1} Y"%+)K1LH%" K (>3)--C ("% >9>0) 3;)9053"9019.(K1=1
353" <13 Wk%<)A=0. 0)' ;5K4, -), %%;)<, <C +{%'9%6.+5 1556 3 0)' ;5KC 35
A 0B+, ,C($" BL.-" -) %> (>1.7.12.
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Wgl OV1.7.12—) EXKVaJdR" ONEaRi QYOYRI ONERJI RUf VONJQ bl LRG

Z ,.9%"+>90'3K1KEH)' ; 5K1Pads# %6 $0) D" 3>4 0@C-" +. %5("- 0) (0 56
" B5-"(, ><%%A +>—Pin Des—," ()L85(5 353'<130C 1 Y"%)KLC . %-" 95059C
)30'+)058-" $<)-56 ("% >9> W% 0@+> 90'3, KI- GATE #-9 $ ) 8) ED@C-"+.%
9.(KLH<" 0"H3k-" 9%50@C3531< Z 90’3, KI1Sym Pin # $$ ) 8)4 0@C-" +. %5353"-
<139%5+3";> <;C ("L-"H9.(KLH 390'3, KISym Name — HGH. -) . oC  Y"%+) KLGH)-
-1 950@C,%5 A03'% - -1 H+3";>. WI0' 3, K1Gate Eq $$ ) 8) D@ C("< . (3B); .-0-
=" 9019.(K1IH (1 @b 3 K@+> ("+,"- .-013919.(K1HM<-)("313913-5 +)4 0@<-
-)("3B=("<, B" <'%3-4E "<5-5K1W90'3K1Pin Eq $% )8 BED@C("< .(3B);.-0-
=" 901353"<13>9.%<5-1 9. (KIHWK@+> 35, )<(> ("L-) 9.(K1CGF)E<3).(3B);.-01
36"<5. Q,C $$)8.--C 05,> 353'<>390'3 K1Elec Type (.;.(0%B-5= 05,) (;)K-
-D@, "0A'- 1=A%Y1K@A" 90'3 KC, %34 (-", ("4 +5D1135' .%0@B9,; 53)4 -
8'+>+.-4 ,> (0 Eledrical Type, B" +0050@9,5 9'( 05, 13353'<13R>0+"L;531
0(13)%)- 05

- Unknown — - . 3K"+5=05, 353'<13

- Passve —3531<, )953-" A"("+,"- .-0);

- Inpu —36k-5= 3531«

- Output —356Xk-5= 3531«

- Bidiredional —<3'- ),%)3; . -5= 3531<(361<135619;

-\ %n-T —3531<0. (K1 3K(9%05+ . + 1. %+;

- Open-L —3531<9. (K1 3K(%05+ ("; . (0'%"+

- Passve-H — 3531<, )953-"A" ("+,"- .-0)$359'(5+ %3 .+;

- Passve-L —3531<,)953-"A"("+,"- .-0) $-55@5+ %d3- .+

- 3-State — 3531<;" AB-56 +X %'9%6.+ $0/@+) +"L;535+5 90) )+5: -5 $@5=

u3.-@ 359" (5=93. -@1359' (" H, .<)- 9 5=90)- ;

- Power —3531<L.53;.--C. FXK(; 4 8)ED@C<" <L.%;) L53;.--C)™ «& +;1».
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@ 6.)-34+ $6<%644>

J' ?2+ =", )->3)05903'%--C 13.<--C"'1;10( .;.+.-013C(3)L;53"A"
.0),> 3, %3 <L.--C ="93"E--C 9590. +5 P-CAD. \ 93"H5" 9" 35 %" " 05 $ OUD+)
,%59(; ) <-5+5 ,9%'A%t+) +5 903'% --C ("+,"- .-0): Library Exeautive (<59, . 08.%'1-
"5 1'0.(), Symbol Editor (%<) (0'%95+3"; 13 1Pattern Editor (%<) (0'%("% >913.

$EGH 13 HOKEXOrBEUOY1 O[YOXOW

1. W385050. "% 058-1 3K" +"901<" ;)" "99 0" %-"H4" " 05,

2. W<59,.08.%11"; I'0.( (Library Executive) 903'%605 A%,> , 1<93"'H+5.7-
90; <N

3. WAS,15.8B0,< ,K(;48505 P&K); . Al<@03' 9%3D5, '1;10.(> $1+C+
5.80;< lib.

4.T);)A<505%<) (0'%%5+3"; 13

5. N03'9%605 ZN .;.+.-013%AK-" $3)%)-0'+ 1$.%A5="A"3"'1;T0K1
5.80,< .lib(0)';5KC1.7.5<"' 05 k-").

6.T);)A'<505%<)(0'%("% >913

7. NO3'%®005 ("% >95<;C .; . +.- 013%A-" $3)%)-0'+ 1$ . %A5H6>'1"; 1™
0.K15. B 0;< lib (0';5KC1.7.5,<'<) 05 k-").

8.[) <" +"A"4 <59, .08.%)'1"' ; 1'0.( (Library Exeautive) 903'%D5("+," - .- -
053' 1, I'0.K15.B0;< .lib (0" ;5KC1.7.5, << 005 k-").

9. FKA 0>3)05%$3108; )" "99 0'%-"H%"' "05 (<" 0'( Q).

R)';5KC 1.7.5 — @OYJHVOGR | ANbYW VONQQ bl URGHKJ GA/Q BIJ
KEX@BWOYI O[YOXOWITRIO d GEYRd UON

<EYRU
1 2 3 4 5 6 7 8 9 10
2 1 3 1 1 8 1 17 15 1
10 18 7 8 5 9 19 20 20 4
o | 12 22 11 15 13 16 39 25 21 6
& | 20 23 18 20 17 17 40 26 22 14
2| 2 24 20 37 20 27 44 43 23 15
z | 28 25 21 48 41 42 47 47 32 19
<2 | 31 31 22 50 43 43 49 52 47 20
§ 45 33 25 59 47 47 50 54 50 34
S | 46 47 29 63 50 48 59 58 51 38
E 47 48 30 59 55 62 59 52 47
o | 50 50 35 63 59 63 57 48
Z | 53 56 36 62 59 52
> | 58 59 47 63 54
O | 59 50 59
® | 6 58 62
63 59 63
61
63
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T5L8. -)3.<.-" Y®Ar.-05"Y"%;.--C 8D>$;) "%90'%-"H®%'  "05u 7

-) 0.+>: «N03'"% --C ("+,"-.-013.

gak\ aR\ Ta \k\Rau 7
8 UXDvbl 1IJ VONQQ bl LRG

J "2+ 240476 —",)->3)05 908" %- -C 13.<.--C'1;10,( .;.+.-013C(3)L;5-

3'A".0),> 3,%3)<L.--C ="93"E-C 9%H90.+5 P-CAD.\ 93"195" 9 "35%" " 05 $0UD+)
, 9B(;)<-5+5, % AH+)+5 903" %--C ("+, "-.-0): Library Exeautive (<59, .08.%"' 1 ; 1"
0.(), Symbol Editor (%<) (0'%95+3"; 13 1Pattern Editor (%<) (0'%(" % >913.

N -

$EGHI] (GEYMU 3)

. W6385050."%058-1 3K" +"901<" ;)' "%0' % "H%' " 05.

.Z <59 .08.%1 '1;10( (Library Exeaitive) 903'9%605 Af> ,1< 93'H+
5.80; <N

.Z R#15.B0< ,XK(;48505 ,",.%<-@"903"'%3D5, '1;10.(> $ 1+C+5.B0-

< lib.

T)90% 195 %<) (0'%9%5+3"; 13

.NO3"9%05 ZA[ .;.+.-013 $A" $ J%W-0+ 1 $.%A5 ="A" 3 '1;10K1
5.8 0:< .lib.

. T)90% 195 %<) (0'%(" % >913

. NO3" %05 ("% >95<,C .;.+.- 013%Ak-" $3)%)-0'+ 1$ .%A05H6>'1;10.K15. BO-
< lib.

D <, U"+"A4 <59 .08.%)' 1;10.( (Library Exeautive) 9039605 ("+,"-.-053 " 1'-
' 10.K15. B O;< .lib.
F"%€("31-"+.%5"+,"-.-013

3:7:11; 18, 20; 21; 22: 25; 29; 30; 35; 36; 47: 50; 58; 59; 61; 63.

bagKf LEUWGA/Q B1J  KEX®EJUOY1 O[YOXOW

8 QWOWNQQ bl LRG
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8 QWOVQOLEH\ABWVj Kh BHOV

BKOVOYVEIW] bKND LRG 8 QWOV: 1$ bKbVUYWeIWj bKbNbl LRG

<WJ OGOW1<8)9 35("-)--C ;)" "%0'%"H%' "05C"<.% )3 >3, .--C ,
$-)8.--C %P<T.;.+.-013) 9%6.+)6 .;.(0%B8- 56, %6-K5, "356 1, %"H " % >95. N03' 0/53
'1;10.(>.;.+.-013]) <',"+"A4 ,%(;)<56 , % AH+ — Library Exeautive (<59, . 08.%
"1;10.(), Symbol Editor (%<)(O'%95+3' 13 1Pattern Editor (%<)(0'% ("% >913 —
903 %3 +DBKC, "9)<'( .;.+.-013) <("3)-1=,;)01ZN =" '=-)3 HE>("+,"-.-0.

. "4) " (D4&@-) 644>

n > (K1H,%5% )8.--C >+"3-56 A%YB-56 %" %L.-@

c" 0 "9"3) YI®%)1$8'A" 3'-) 9(; )@

r( 9;.L50@'3B5-) ; 21X 31<+"<>C"9" 3-"HYB%Z

T) 10%5'9-" 3-190) <1M06$ 53) DACA03'% --C ("+, "- .-0)?
r(1,%"A%+5 35("%30'3>4 0@C<;C 903'%--C ("+,"- .-0), ," 9)<("3'A"
+0KC, 1<("% >9195+3";>?

c" 0(. kK\N?

r( 903'%%05-"3>"'1;10.(>7

c" 0/6' 50@" +)- <) PlacdPin?

r( ,"3%>05.;.+.-0 1) (%9;.--17

10 r( ,.%- >+.%>3)05("- 0 (0595+3";> 1("%>9>?

11c" 0(. ) >01C(31-90)3B0@C

12.r( 903'%605- " 35=Y"%*+)0 "03' %2

13.d5+ 3K CED@CQOS‘%--C 95+3";> 31<903'% --C ("% >9>?

14c" O( '">(3.-5=("<.;.+.-0)9%.+5?

15.r( 903‘%440@C+:(%96 +5,9(;)<.-1%$<.(1 @"6 9. (K12

16.T)BO@ 9" 31 05,5 353'<13>9590. +1P-CAD 9) . ;. (68-5+5 6)%(0.-
%B05() +5.

arwNPE

© 0o~
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18 "$ " C(+44> 8A+/- +(+.) -34'w @ -4 - @"<"w

F%5-K5,"3) 96.+) E-)=' 1 @D" 3"4 .;.(0%B-"4 96.+"4 3B5%'>,-) Q1=
$"' 9L >4 0@C39L ;. (0968-1.;.+.-051,%50006H - ."' 61 <,C &E9 .--C 1("-0-
%";4 >35%"1 $<)-56 .;.(0¥68- 56, %K. 913>91$3CK5 +1L-5+5,) O ("L .;.+.- -
05, 1<¢;48.--C (%"$E+5, $L5+5), G 5+5 $(t 8>4 0@C36k-1 1356%-1 ; )-K4 A5
T) 96.+1+"L>0@ >05$" WL.-19 ":>8-1 1+" O)L-1.;.+.-05 390)-"3;43)-1 >
359%'1 $("- 90%{( 053 56 %'$+1@

. (0%68-1.;.+.-05-) 96.+1$" WL >40@+"3 5+5 AYYB-5+5," $)8.- -
G5, - )(%9; . -C 1%'%$+1%7 56 390)-"3; . -1 3 90)- <)%6)6 MNPQ. _: . +.- 05, 35(" -
%%90'3>3)-1 > 35%'1 8)90("3", <', >9()ED@CS" HL>3)05-. ,"3-104, ) 0L @5
35("%30" 3>3)-1 8) 905-5 .

Q" o;)<>96. +5, (UL+$" %L.--C, 36"<D@), 595, B" 6)%(0.96$>4 0@61<1
1356%-1;)-K4 A5 " $6KE-1,"$)8.--C .;.+.-013L, .%; 1(.;.+.- 013

Z91+$" WPL.-5+ -) 96.+1.;.+.-0+ 1, %90%C+,%63;)9- 44 0@C>+"3-1
' >(3.-" -K5Y% 31" $6KE-1," $)8.--C 3K" 3k-" <" M\NR 2.710-81.

F'$KE-1," $)8.--C.;.+.- 0+ (,%50008CH ,%53;)9-44 0@ +.L)6 35%"
> FUOG<("31-"+.%5. ; . +.- O+ (,%500%CH, " 85-)4 85 $"<5-5K1, ,%53; )9-4 -
40@ +.L)6 A,5 .. +.-013(%F0%HBS "< )("35+ ' >(3.-5+ , "$KE-5+ ," -
$)8.-- C+"< EHA%5 85965 "< "A" (5,> 3K," 3k" <" " 9 K'3" 0014- @A"
%90)D>3)--C -) 9.+1 $3.96> 35 > - ), %C-(> § B) -), B3", -),%;)<, R,
R2,..., C1, C2.... k(35 1K5Y%5," $5KE-"A" " $)8.--C 35("- >4 0@ %9; OB@5+
D%Y0'+ "<"A" %$+ P> F"HBKE-1 " $)8.--C ,%"90)3; C40@) 9%.+1," %8 $
>+"3-5+5 AYYB-5+5 ,"$)8. - G5 .. +.-0131,%500%H31$,%) 3'HA0'%"-5 85
-)< - 5+5.

F"$)8.--C , %50%"4 $$ )8) 4 0@3. 96> 85 ,%) 3' %8 31<$" %L .--C (%>
»(8.1,)). F%5%%.9.-"+>9" 9"'1 $"' %YL.--C ," $KE-1,"$)8.--C , %0)3-
- CA0@IC ("L-"HY(;)<'3'H8)905-5 (%%>"( 1.8.1,').

DD3
& DD3.1 DD3.2
oO—
—1 & — &
oO— oO—
& _ -
oO—

) )
Wgl OV1.8.1 - @IWaRIRQQd Eeblld  QYWUYOi

Q)-1,%" .;.+.-051,%50006H $'' YL.-1-) 96.+135%",$,59>40@, . %-
11(.;.+.-013 Q", >9()4 0@C3913K"+"901,%" .;.+.-05," +B)05," %8 $ 16- 1+
$' L.~ C+-) 3L @"+> "1 96.+5. [3'CH'( +1L >+"3-5+5 AYYB-5+5 $'' %)
L.-- G51,.%; {"+ .;.+. -013<ES 4 D@CS. %$ ," $KE-1,"$)8.-C.

77



F.%:; 1(%% B>40@) ,.9D"+>:59019. +5 85 35("- >4 0@ 35A;G<19) +" -
QOE-"A"<"(>+.-0) ) )%>D1Y"%)0>a4 $"9" 35+ -),59'+ <C 0.(90'356 <"-
(>+.-013$) Y"%"4 2 852) QNRZ ~\ NR2.104:2006 F.%; 1(.;.+.-013"Y" % C-
40@ 3B5A<10)" ;5 K1(%D>"( 8.2) 19, "3 44 0@R3. %> 3-5$. Z A%WY)6 ,.%:; 1>
$$)8)4 0Q@) (19)-1:

. > /)Y 1«5 29 ABBIDDZ — , "$BKE-. ,"$)8.--C .;.+.-0), , %690%"4 85
Y> (KI-); @HA%5;

. > AQY Lt #ON<DI : #DD3Z — - )=+.->3)--C . .+.-0) (,%590%"4) 3k, " 3k-"
<" <'(>+.-0), -) , 190)31Q"A" 31- §90'9'3)-5=, 1,"$)8.--C K@A" <'(>+.-0)
("9 35= ("- O 0'YO@5= <" (>+.-0, < % )3-5= 90)- <) %00, 6- B-1 >+"35): <.C
Y> (KI- ); @H M85 —-)=+.->3)--C;

. >AYY 1« Th— (1 @BO@<-)("356. ;. +. - 013

. > AYY 1«5 .ONB>#H —0.6-8-1<)-1 . .+.-0) (,%500%"4), B" -. +1000@C
3="A"-)=+.->3)--1.

W $W - )
7o) 9&( ) %Yo+ , & 1) 9R48% Y+ 5i6. 791:<>&
—
£
c% 20 110 10
185

Wgl OV1.8.2 — @bYbKR\WWKbNbDI LRG

F%5%%$B.--1 ,.%; 1> .;.+.-013-) ,.9%®"+>;59019. +5 ="A" %'¥) D" -
HM0@)< "*>"35+-),59+ -) 3KNO)-1, -. +.-D1=12++ 31<- .HF%<'3L.--C
,.%;1>,"+B)40@13'%831<'9-"3" A"-),595 " 30'%4 485 A", B(> 0)' ;5K1

F.%;1(.;.+.-0139,594 0@ 9, .KEYY)K14 , B,C %6. +5, <" O "H31- 35,>-
B.-5= (%591.8.3.

T) 96.+1%" BYL>4 0@%6"$E+S5, (;.+5 =1 D1.;.+.-05 G5+5 (184 0@C
36k-10) 356k-1;)-K4A5 19 $)8)4 0@) % (0. %B305(5 36k-56 1356k-56 ;)-K4 -
AL335% "> (3.;585-> -),%>A5 95;> 9%+>, 8)90'0>10.<),) O ("L ,)%+.0%5B"

, 14 0@85+24 3)--4 -) ("-0%";@56 ("- 0)(06, AX)6. F%5-.+"L;53"901
K569 % )8.-@%("+. - <EHO@C3()$3)05-)=+.->3)--C ;)-K4 AL385 ("- 0%";@3)-
-56 3.;585-.

F9%535("- )--1,%5-K5,"3'H9%6. +5 -) <.(1 @"6 )%>D)6 +)4 0@" 0%b+>3)-
069C0) (135+" A5

—->+ ®PKIC," BKE-56 " $)8.-@ .;.+.-013," 35--) '>05 -)9(%s"4 >
+.L)6 35%'> (>90)-" 3(5);

—,.%;1(.;.+.-013" 35-.- '>059A; @b+;

—,%5 ," 30'%-"+> $" PL.--1 "(%+56 .;.+.-013-) D56 )%>D)6 96.+5
3)%W"'$.%A05," BKE-1," $)8.--C, ,%53;)9-.-1H+) "<" +>3)%>D13%6. +5.

78



Wgl OV1.8.3— @YWYKEHEQOA bllJ LQraW R/EaR[
8 U0vbl 1J XETBUAUOYRYV G30T OQY(hVU(g

WKN$>L %'$AG . +", C(903'%605' )A0'90'%E (" 35=,%". (0, 3Q"+>9%6. +)
,%5-K5," 3) .; . (0B8-) '><. % $B)059C) <. (I @"6 )%>D)6 Y"%t+)0>a4.

[), >00@6<)(0'%%.+ 193)-0)L0. 3- @A"D)';"- 5.8 0;< .sch. P"+)- -
<'4 File/Save As... 31HS>L $ . %LDD@" 35=,9%.(0 $1+C+96. +5 $AL<" $3)%1
)-0'+.

a(0631%>=0. ("+)-<>Option/Configure. T) ,)-.;1 Option Configure >%+K1
Title Sreds- )69 DA -" , (> Edit Title Sheds. T) ,)-.;1 Option Sheds (%591.8.9
3K(%50. §(;)<(> Sheds 1> 31 -1 Sted Name-)'.%0@sheda2. T)059 DA -", (>
Add. T"3. 1+C$CB50@C> 3X -1 Steds. F%%)8.--C £ D56 (-","( -) K1=90"%k K1
;' <)-" 30" ;5K11.8.1.

79



Wgl OV1.8.4-%3EGHJ HYgTO[LWOYR VWGQYVU
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1) 3k, "3k-" <" 35+"AQNRZ SO 129-1:2007;

2) -)-.9.- C+ (™9%5-)0-"H 905 3 , 96" (>0-1= 9590.+1 (™ %5-)0

(%591.9.9;

3) -)-.9.- C+(™ %5-)0-"HOD(5 3,"; b 1=0590. +1(""%<5-)0;

4) ("+'1-"3)-5+ 9" 9" "+, $) <, "+"A"4 %'$+D6-56 135-" 956 ;1 1=0)

(""%<5-)0-"HOD(5 3,%C+" (>0-1=)" " ; %-1=9590. +1( ™" %5-)O0.

F%59<)--1 %$+PA3-)-.9. --C+(""%5-)0-"H 905 391; 105 , "35--1
- >+, 9%3)059C Q', >9() D@C35<1 M5-) (%9, .--1"(%+1; : 1H™%<5-)0-"H 91(5,
B" 8.%Ad 0@C8.%S$,.3110.98);5,)" HES 391+-. -)-" 9505 FY%SK@+>-) (%0-
©. -1 9, 1<" +B)053()$BG 06,>: «gk 1H™%<5-)0-"HID(5 -)-.9.-18. %$ " <->».

Wgl OV1.9.1-. OGHWVIEUE LRVEGQYIJNO/gU RG-W.bNRVOGHN EU

P"'%<5-)0-> 90(> 9; 1<-)-" 9505-) (%9;.--1 QF -) 39.,";. (%9;.--C )"
-) 8)905-> , "3.%61QF,)™ %™()+5," ,.%5.06><%("3)-"H,; )05.
\ 9" 3-5= (%"( (""%5-)0-"HIN(5 ,"35-.- '>052,5++. F%535("%D0" 3>
3)--1 (% (> ("%<5-)0-"HOD(5, +.-D"A" $) "9-" 3-5=, 9; 1<$90' 9" 3>3) 05 (%( , %4.3
-5= 1,25 0,625++. P%( (™ %5-)0-"HI(5 0,625++ -. ,"D5% ED@C-) ,%FE<
->3); @l %'$+P65' ><@J 56 -)31-56 .;.+.-013 390)-"3;43)-56 -) <U("3)->
;)0 "$+1%"L-"HI0'%"-5 <9&("3)-"H,; )05, "35-.- ' >05(%N0-5+ :
2,5,%5<"3L5-1100++;
5,%5<"'3L5-1350++;
10,%5<"3L 5-1 350 ++.
) (95+); @b= %'$+1%><@Q "H1$0'%- " 35-.- '>05-. ' 1 @5+ 470++.
N, B3k-" D.--C ; + E-56 %'$+PA3<%("3)-"H,; )05 ," 35--. '>05-. '1@
D5+ 3:1. Q',>9(5 -) ;P E1 %$+P6590'%l- %("+.- <EH@C35' 5%05 $A<" $
"\ NR2534782.
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) ->@>,%CH" (>0 1=9590. +1(""%<5-)0 -) A";" 3" +> 35A;X1QF ,%5=+) -
4 0@%591.9.1:

- K-0% %= @A"; B'A"-5L-@A" "03"%>

- B5=-5L-1=(>0<%("3)-"H,; )05

-;B>-5L-4 0'8(>,>03"%-> ;1 1C+t5,""' ><"35.

Q,C (%A56 QF 3) ->@> , %+" (>0 1=9590. +1 (""%5-)0 ,%5+) D@C
K - 0%<%&("3)-"H,; )05.

0.-0%053916"03"'%.3-) <%("3)-1=,; )013(;48)485(%5; @1,,"35--1%3%-
0 D"3>3)069C> 3>% )6 (" ¥%5-)0- "HON(5. 0. - 0%5'03"%dl3, 9%6% )8.-56 , 1<353"-
<5,')A0'353k-56 -)31B-56 .;.+.-013(+1%'%6. +5, %;. , %"$E+5 10. <) %'P) D" -
34 0@C3K," 3" <" %$-PA3P$)8.-56 >-" %)0B3 1=<"(>+.-)KLH) K1.;. -
+.-05. 0.-0%'03%> ,%5=-0'A" $) "9 "3-5=, ,"35-.- %) D"3>3)059C3 (>0(>
90(5; %D0>"03"%3<;,C KQA" .;.+.-0) 9,15 ," +"L;53'901 %% D"3>3)05 -)
3.965(); @566 )" A"%S$'-0); @56 ; T 1C6("%<5-)0 "HIN(5.

$EHE 1J VA WYgHYgVOsE O[QKEUW

F%" (0>3)--C <9%("3)-"H,; )05,%5=-Q0" ," 85-)05$31¢"' %L.--C HH'-0>
%>3 ("- 0.(WV1IPA; @A" 9(;)9--C. P'- %+);4D@CS$) <',"+"A"4 ("+)-<
PlaceLine ()-);"A —(-", () AN -) L, )-.;1290%+. - 013 1PlaceArc ()-);"A —(-", -
0 N9y ,)-.:1 290%+.-013. Z 96(> 90)-> C(," 0'8-5= 9 1<35' %05 1$9,5 &>,
B" %N %3) DA@C D)% «Board». Q;C $48-" 901 -)069(>4 85 (;)3D> «"' », +"L-)
390)- " 3505 %L 5+ +);43)--C Ortho=45, Q5= <E +"L;5300@*);43)05; + 1H 1<
(>0'+ 45°. FoB(;)< 3k+); @3)-" A"("-0>%%'" %L.-5= -) %S> (> 1.9.2.

Q.C')A0@6 ,%"A%%+ )30'+)068-"A" 0% 9>3)--C <>L. 3)L;53",B™ ("-0>%
B" "'+ .L>E,";. 0%9>3)--C,-. +)3 %'®6313[ KEH'8(5 $ %>, .%%3)--C ("-
+)-< +);43)--C, $+1) (%> 905 $35("%B0)-- C+-.(H056 $)8.-@-. %("-
+.-<BP@C

Wgl OV1.9.2 - @KEJEKJI QYDVUg

. QBVgQ&H 1J dpH Bf IE HYgvasEg QKEUg

Q'<9=0."1,10.(> Q) 35("%20'3>3)B+.0@C,%5>,)(>3)--1 .;.+.-013)
<U("3)-1=,; )01 1, .%+B0DE@HR3. %69,5 9(>. NO3'YdD@$) <', "+"A"4 ("+)-<5
Util Generate Netlist (> 96. +-" +> %<)(0'%)1 9,5 9'( ;)-K4AL396.+5 .;.(0%68-"H
,%5-K5," 3'HB" %'®46"' ; BE@C > Y"%)01Tango (%591.9.3.
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Wgl OV1.9.3-<MM0 LUDYbIIJ QbYbKR/gKBa i TRG

[)3)-0)LO0. 3%<)(0'%<9%("3)-"H,: )059,59'( :)-K4AL3L("+,"-.-013$)
<" "+"A"4 (" +)- <5 Util YL oad Netlist, 35' %3D5 %- D. 903% -5= Y)=; 1390)-" -
353D5 , )%+. 0%65C(-) %8> (> 1.9.4.

\ o1 @ 39590.+1P-CAD +"L ;5319451 3)%)-0593)-OL.--C 959> ;)- -
K4 AL3 %'$A;G . +" ,%5%)8.--C %DO05 (-""( , 3("- 1,%),"%K13-) ,)-.;1 Utils
Load Netlist (%59.9.9).

Wgl OV1.9.4-$EGEWH bllJ LQWVgKHa i TRG

Z A%Y1Netlist Format 18,5 9(> 35' 5%HED@CY" %-)0 $ 3)- Q)L >3)-"A"9,5 9(>
;1 )-K4 AL3

r(B" $3)-0L>BE@CY)=; >Y"%)01P-CAD ALT, 0" $) <", "+"A"4 (-", (5
Xref Filename 31<%3) ED@CY)=; ,.%6%9-56 ," 95;)-@(xrf-Y)=;), B" 390)-"3-
4E 3K," 3k- BO@+1L ("-90%(053-5+5 196.+"0.6-B-5+5 "1;T'0.()+5 %--16
3. 991=P-CAD.

Z90)-" 3() ,%), "%KCCreate Pseudo Pattern <'$3"; CE9590. +1 903"'%! 3) 05
>C3-1, "9)<(" 31+ BKC(("% >95) <;C 056..; . +.- 013 1 H6. +)40@

F%,"%K+ Optimize Nets 3(; 48)ED®@C)30'+)068-) ", 05+HKILC;)-K4 AL3
D; &B"+ ,.%90)-"3(5 ;" AB-" .(3B);.-056 9.(K1=1353"<13 P%B. ,"<1'-> ", -
06+ K14 ,%" 3" <605, B;,C %'W0)-"3(5 ("+,"- .-013) -. ,%593)-0)L.--1.

F%,"%. K@ewmnred Copper +"L. 35("%b90"3>3) 69C<;C 9" "%"-5 , K(;4 -
8.--C <1CG"( +.0; HKIHQ13L. E-) ,; )01<";)-K4A3H3)-0)L>3)-"H®G. +5.
F%5K@+> $§3)-0)L.--C 959> ;)-K4 AL3,%"3"'<6069CS$ )8-" D3IH<D.,) -)&3-1
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+.0); §'3)-1 <1G (5 (" 3.98>40@C> «3% @l», -. )9'KE"3)-1 $ Q5+5--.' ><@
:)-K4 A+5.

Z90)-" 3) ,%),"%KCCheckfor Copper Sharing 3(; 4 8)E, . %324> ,; ) 05 1$5)-
K); . A<@$B.-5+5("+,"-.-0+51,", .%<- 1+%'%. < - - C+8)906-5 ;)-K4 A3

r(B" $3)-0)L>D@C959'( ;)-K4A3> Y"%+)01ACCEL ASCII, <'90>, -1
B. 8'05%)5, )%+. 0%05<;C "' %" (5 )0%5>013

- Merge Attributes(Favor Netlist) — $5 000 %05>0139,5 9(> ;)-K4 AL3$)0-
%5>0)+5 , 96. (0>,%5, %4'%50. 01) 0%5 >013198,5 9(>;

- Merge Attributes(Favor Desgn) — $ 500C) %6' >0139,5 9(> ;)-K4 AL3$)0-
%5>0)+5 , 96. (0>,%5, 94'%60. 01) 0%5>0133%,%". (0>

- ReplaceExisting Attributes— 9 +1) )®6' >013%". (0>) %' >0)+5 18,5 9(>;

- Ignore Netli st Attributes— 1A-"9%3)--C ) 0%5>0139,5 9(> ; )-K4 AL31<3) ,) -
W+.005<,C, . %<)81,%)35; 1(;)913;)- K4 AL3

- ReplaceExisting Net Classes-$+1) B >4 856 >,%". (01(;)913;)-K4 AL3

- Ignore Net Classes- 1A-"%3)--C 35%)8.--C (;)9131%,5 9(>.

QR bl 1J VONQO bl URGE HYgVOEE RoQKEUR
F%5" %" K195 9(> ;)- K4 AL39$)8.-1 3 - @+> ("~ 909( 0635 ("+, "-.- 013
35'5%4 0@CS$ ' 1;10( 1%%$+B>40@CKBY0.+"4 3 %' "81="";)901%<)(0'%)
<9%("3)-"H,; )05 <"3t @5+ 85-"+. r( ,%)35", 35 Mb, >40@C$) 05,)+5
(%591.9.5. F%K@+> 3K"' %L )4 0@C. ; . (0%B-1 $3CH5 +1L HE53' <) +5.

Wgl OM.9.5 - @QYVURKJI EGEWA bllJ LQWVgKHa i TRG

Q);1%PA' -5(> -."" 6K-" 3%8-> %'$+ 10505 ("+,"- .- 05>0.%<5-1 ("- 0>
%><9%("3)-"H ,; )05 N590.+) P-CAD -. +)E$9"' 13<:C )30 +)058-"A" (" +," ->-
3)--C,):;. +)E< (1@ 190%+.-013<:C,"; .MD.--C KEMbt""05 F"$)="+5+"9C
$-5+5'5L8..

F.%D-1L," 8)05,9%)K43)05$™ 'HO'+ )" A&"4 ™ 'HOL3-." 6K" H6
35' 9905, W5' 104<1=9- 4 ED@C3 %L 5+1Seled () (053%'3)-) ("+)- <) Edit/Select)"
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-)0BY(>E. (;)3D> kl-) 190%*.-0); @1=,)-.;1). \< 5-"8-5= ("+,"- .-0 355 -
WE@C(;)K)-- C+; B'H(-", (5 +5D1," ="A" ("- 0%>()" ," <3kE-5+ -)06S .- -
-C+(;)3D1@ " C+( ). F%5K@+> 31- $+ 1 4E 931=("; 1%R)(, - ), %6(; )<, -) 9BI>--
(> 1.95<C %' "0535 %-) +1%96.+). W-) 35<i.-) L"30%+ ("; @%"+ W5' 1%
A%5 9>+1-56 ("+,"- .-013,%"3" <50@CD; B"+ 35<1 .--C H63Y- "+ ,%5-)059
->0l=; Bl=(-", K1+5D1 T.9>+1-1.;.+.-0535<t C40@C(;)K)-- G5 ; B'H(-", -
(5 +5D1,%5- ) 059 >01=(; ) 3D1CTRL.

QL. 8)90" 35+)AD@C,%"3' <505 %' "0>-. $>91),) 0L @6 $,.3 5+5
. +.-0)+5. T), 9%6(;)<, -."' 61<" 3 D)%Board > 3916; + 1=D5%-"4 0,25 ++
$ 1 @505 D5%5> <" 0,75 ++. T)9008 K5 %L 5+ 35' "%>+"L-) , 35("%30" 3>4 85
("+)-<>Optiong/Seledion Mask. F)-.;@ Q) $C3; (@C, B,C)(0B3HKIKEH" -
+)- <5, +B050@31"<-" 05, -1 §(;)<(5 (969. 1.9.6.\< -) $-56 <'$3"; CE ) 90%'H5
YI @%A%, "3'A" 35' "%>([Block Seledion), <9&A) — YI @%35' "%>"<5-" 8- 56
" H013(Single Sdedion). W"' "6 35, )<()6 35' %-1.;.+.-0531l<B)4 0@C,%),"%-
KG5 3 %+K1ltems (%59.9.6). P-", (5 Set All 1Clear All 3 K1=A%,1 <"$3"; G4 0@
390)- "3505)" 9(5->05,%),"%K1<C 3916. ; . +. - 01331< "31<" |

Wgl OV1.9.6 — @B bKf Options Seledion M ask

QC < (gh6" "H013 -),%5(; )<, <A(Arc), ; £ 1=(Line) 0'B", +"L-) $<)05
<'Q0("31, )%+. 0%05,%50 56 K1" "H 0535 5%05+>0@C R)(, -),%5(;)<, +"L-)
30905 0'3B5-> k1= Z 0)(56 .;.+.-013 ,%),"%. K@+)E -. <3) (9 %"
D.- />90)-" 3; .- ), ) ®6590)-5. W% 0@+> 90)-1 (390)-" 3; .-5= ,%), "% K@ $0t. -
-1=%+K1 904 0@<"90>,-5 +5 "<-"=+.--1(-", (5,B" %9)D"3I)-1," #<$,%),"%-
KCH5 13K(%3)40@ )-.;1 $ 3;)9053"'90C+5 3K," 3k-56 " "HOL3 FY%5K@+> <"-
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90>-1 -. 3913;)9053'901" "HO13) ;5D. 011+"L>0@>059, 1 @5+5 <,C A#%,5
.. +.-013T),%5;)<,<C; 21=+"L-) $<0501 @ 0'3B5-> 13k$)8505"% ) (>
YX9)K1H,%),"%. K@ixed.

Z 3X-1 Sled Mode 35' 5%BED@C%L 5+ 35<1.- -C: Inside Block — >9.%<5-1
3(-) (3B>5%40@C.;.+.-05 B" ,"31904 ;.L)0@>9.%<5-1 3{-) 35<I.--C);
Outside Block — $$3-1 3X-) (35'5%4 0@C.;.+.-05 B" ,"3-1004 ;.L)0@$ 31
3Y-) 35<%.--C); Touching Block — 0'%)--C ';"() (35'5%40@C.;.+.-05 B"
;. L)0@9.%<5-13X-) 35<1.--C10%)40@O)" ,.%05-)4 0@C$="A"+.L)+5).

W%+K1layers+"L-) 3k$)850501D)%5-) d56;.L)0@" 'HO5 B" 3)9 K1
()3, W@P-", (> Set All 8" 35("%B0'3>3)05, ("5 -.""'6K" 35 %H053.;5(>
(3 @Po@)%3) (-", (> Clear All,—-)3,)(5, ("5 -.""6K" 35 %P05+);> (1@
(¥0@D)%3i "L-) 35<1505-),.%< 35%$)8.-> A#> D)%3 35 %3D5 HA+C>
3(-118.59("+ LayersSets1-)069(>4 85 (-", (> Apply.

[D(;)<O) Snde Sedion, )-.;1 Options Seledion Mask 31945 (D@ C31<%$)-
(;)<(5 Block Seledion-) G- 004 ,%),"%KCCurrent Layer Only 3 %+K1lLayers >90)-
30 GUAT <R3, CE35'5%0501 @b 01" "HO05 G1;.L)0@, "0'8-"+>D)%IR)-
("L -) KLl=9(;)<K19+00@3Y-) Scled Mode %'¥)D"3)-" 3X-" Snge Sded
Mode, B" +B0050@3139E+"35(;48-1(-", (5:

Cycle-Picking —K5(; B-5=, . %' 1%
Popup Dialog—-9,; 53)4 85=<);"A

Z %L5+1Cycle-Picking ," 9; K'3-1-)059-.--C ; B'H(-", (b +5D1()™ " -
<3E-1 -)0B9.--C (;)3D1 @ "@: 8. ) ,%3"<O@<" K5;B-"A" ,.%" "%>
" 'HO13B" , . %(%3)4 0@C 3 +1BK1% ) D>3)--C (>9%8"%).

Z %L 5+1Popup Dialog -)059-.--C ; B'H(-", (6 +5D1,%563"<60@<" ," C35
<'QO("3'H,)-.;11W59"+ " "HOL3B" ,.%(%3)4 0@C(%59.9.7. F.%+B)4 -
85," ()L85(, (;)K-- C+; B'H(-", (5 +5D1+"L-) 35 %05 1$959(> ,"(P4'-5=
"'HO. T) <'0("31=,)-.;1 3 90'3, KI1R>%. -)3'<60@C 1 Y"%)KLC,%" 05,
" 'HO0), 390'3,K1Layer —,%" D)% 3 "+> 31-$)6"<50@C 3 90'3, KINet — ,%"
)-K4A, $ 05+ 31- $3CH-5=, ) O('L ED) ("%®) 1Y"%)KILC3 90'3, K1
Information (D5%5-) ; 215 06,5 ("+,"- .-0130) H6, "$HBKE-1,"$)8.--C 10.<).
F%5 ."' 6K-" 901%'$+Po5<"'<) (" 3'H, )-.;1 1D5%5-) 90’3, KL3+"L>0@ >05; . A"
$+1.-1,.%+B.-- C+H6+.L .

Wgl OV1.9.7 — 8 QEOVOXpVLRGNO QYBVWGE U LJ

P:)K)--C: B'H(-", (5 +5D13 +DBK1, .%(%B0C. (1 @'6 " 'H 013,%5- ) 069
-.-1=(;)3D1CTRL <'$3"; CE35' %05 1$9,5 %> 135<1505<. (1 @ " 'HOL3 T)
<'<Q("31=,)-.:1$195 %"+, B" $C3; ED@C,%5K@+>, 35' 5%-1" 'H05-)A";" -
D>4 0@C,%) ,"%KG5 3 90" 3,K1R>%. (%8> "( 1.9.8.
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Vgl OV1.9.8 — <WKRYHOVIKF VO] OXpVIRGRAQNLVg

T)0B9S.--C (-", (5 & >; B"+> 3. %6@+> (>0(> ,)-.;1 195"+ <'$3"; CE
3k+"35069C31<35' "%>" 'HO013) (-, () U, KO3. %L >E35' 1%W"' "6 35,)<()6
<90("3),)- ;@9 (%63 D@C

) -)G"90135<t.-56 " "HOL3("<" A" )" < (1@"6) (;)K--C ,%)3'4
(<", ("4 +5D13'><@J"+> +BK1%' "8'A" :C 35(;5()E ," C3>35,)<)4 8"A"
("- 0.(90"A" +.-4 (%591.9.9. N(;)< ("+)-< K@A" +.-4 B0'0" $:.L50@8l<
35'%-56" "HOL3 [" (%+), 35("%30'3>4 85 ("+)-<5 KQA" +.-4 , +"L-) ,.%-
A;G>05 13196<) A>3) 05 3; ) 9053' 901" 'K 0) (Properties..), A", ¥ 3)05™ 'HO 3'> -
Y.% (N" %%, "0%+)05 +)953 (", 1="" "H0) (N"%>Matrix...), 3594505 "™ "HO (Cut),
35<); 505 (Delete), «%'$05, )05 ="A"-) 9(;)<"31;.+.-05(Explode), 31€6<) A>3)05
A(;)<'318)905-5 ("+, "-.-0) (Alter), , 1€310505™ "HO (Highlight) )" $ @5%- @
A", kK93B>3)--C (Unhighlight), , 193106505 ;)-K4 A5 , k(;48.-1 <" " "HO0) (High-
light Attached Nets) )™ $ @5, 1€3B>3)--C $K56;)-K4 AL3(Unhighlight Attached
Nets), 35%43- AM5™ 'HO05," 9DK13.905();1)™ A"%$- 0);1 (Align), 3()H050'8(>
L%53CH5 <,C™ "HO) 850%4,5 ™ "H01390'9"'3-" Q"H3"'-5 +"L>0@>0535%3- G1
(Seledion Point).

Wgl OV1.9.9-<W@&Heb VA WVLUb Nbli

\'" .%)--C 3H<t.-"A" ("+,"-.-0) KE>4B@C,%5-)0BS.--1-) (;)3D>
$'>(3'4 R. F%5K@+> ("+,"-.-0 ,"3. W BEO@C-) (>090° ,%'05 A'<5--5 ("3'H
0 (5.

r(B" -)069>3)05-) (;)3D>R ,%5-)059 .-1=(;)3D1SHIFT, ("+,"- .-0
S 3.90)0B+.0@C-) (>0 P<)-5=>-)90%"£)6 959%0. +5 ,%5 35("- )--1 ("+)-<5
Options/Configure (A%Y) Rotation Increment -) 9 (;)<KlGeneral ,)-.;1 Options
Configure).
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[3.9% D@3)A>-) 0., B" ,%5,.%00%3)--1"<6-"8"A" ("+,"- .-0) (>99"%
PA<S5UBPD"ISH@AC3"<-"+> 10"+> L +OKI3K-" 9" A%YX5 ("% >9>("+," -
-.-0),) 9)+.,0+, <. %) D"3)-) O( $)-) ","%-) 0'8() (reference%int). Z 35<t
AT (M- 0-0)""%-) 0'8() $ DL>EB@C> 35A;<1-.3.; 5("A" (3)<0) $<1
YA"); G5, \' .Q)--C ("+,"- .-0) O("L ,%"3"'<60@C3K-" 9" "" %"H 0'8(5.
F*" L.--C ","%- "HO'8(5 $<) D@C,%5903% - -1 ("+,"- .-0)1-. +"L. '>05%+%
.- 1 935", 3%) %)D"ISH@AC3"<-"+>F="A" H3"'<13 )F+ $06+ ><.-
Q56 35,)<()6 +"L. ">05 " 0d'-. "'.99)--C ("+,"- .-0), -),%5;)<, 3k-" 9"
="A" K-0%>)" Q"H-.'><@tD"H0'8(5 -) <%("3)-1=,; )01 WK@+> 35,)<(>
9; 1<9("%30) 059CO)( $3)-5+ ," ()L85("+ ()™ 0'8("4 ) 35<L.--C (Seledion Point).
[)05," ;"L.--C,"()L85() 35<1.--C+"L-) ("+)-<"4 Sededion Paint ("- 0.(906
A" +.-4 0 (%591.9.9).

QL. ("%®9-5+ +"L. 3BCHM®BAC, . %+B.--C $.%L.-" A"3+1 1. 0%6 95+-
3';> 85," 9<("3'A" +)=<)-85() , GB" , B;,C 3K(%BOC-) %<)A>3)--C $ Library
Exeautive K= L. 95+3"; 3K(%3) D@C3 <4 =+"31=90K1)"™ ,%"9%0" HG .%+B.- -
-C)" (%9;.-4 $,%3H"4 <',.3-"HO"8(5 ™ "HO).

r(B" ')85+", B" 9%5+3"; -. )" 0%,; CE3 91(>, 35 5%E+" 91("+,"-.-05
" 'HO) "6",; .-- C+x FB,CO0'A"C(39., K3B1E0@C-. O0CA-. +" 0. $) <" +"A"4
+5D1(K. -. 9% K@®3>B,) 069-.+" ,%3>(-", (> +5D113 ("-0.(90" +>+.-4 35
'5%HE" "90)--4 ", K14 Seledion Point. [ 3.% D@3)A>-) 0., B" 3%x(> 90)-> 3
-5L-1=8)905-1 3X-) $C35;)9C, K()H) : Pressor to drag sdedion reference .?int.
R59 . +" %", >9( - $ 3, (H®C$ )8"( 0'8(5 $6",; .--C.F%5, .%+B.--1,"()L-
85() +5D131-,%'<"3L>E," 0%,; 53 «(%313>$5» 905, );. ,%5-)3.<.--1-)
" '"HO Reference Point 81; GED@C9)+. $) - @A", -.9;.L-" 31<>90)-"3'( 905,
,%58" +> $+1 4E 35A C< F E+)3D5 0'8(> Reference Point, %" 5+" (;)K)--C ; B3'4
(-", ("4 +5D1-) -1=—3") $LT4E("; 1%R., .%%$)- .H+"L-) 0CA->051, . %+105
05391" '"HO05>3>$5 ," 0'8-"HID(5.r (B" $<)-" < (1 @ 90'(, 0" H6+"L-) +1
-5, 1<8)9, . %00%3)--C, ," 9 1L3" -)0B6Y>485(;)3D>G.0.= +.0'< ,%KAE
13%<)(0'% 6.+, 13 %<) (0'%] ;)0 (%6591.9.10.

Wgl OV1.9.10 - @QYWYXEHYQNR bllJ bKbNbl LRGE QKBUR
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bHETgE [J RQYOTKIHE 1 BIYWKQURGONQQ bl URG

F%Y"+, "->3)--1<%("3)-"H,; )05,%) (068-" §3L<535-5()E-."' 6k- BO@
3 %<YAI)--1 )b >013("+,"- .-013-),%5(;)<, (56 C(05, )™ ," BKE-. " -
$)8.--C. d)90" B+)ABD@CH+ 1505 H6+BK.,";" L.--C, "% 0 K14, ,%56'3)05
)™, -)3,)(5, 31>); >3)05.\ ¥6+)05<"90>, <" )0%5>01335<%.-"A" ("+,"- .-0)
+"L-), 35("%®0'3>4 85 (" +)- <>Properties$ 35, )<)4 8"A" +.-4 |

Z A%Y1RefDes (%59.9.1) +"L-) $+1505," HBKE-. ,"$)8.--C ("+,"- .- -
0). W<5+00@ )" >0) 35% )8)BED@C -)3-1004 )" 3190004 %), "UKC
Visibility. Z 3X-1 1$9,5 9"+ Text Style 35' 5%HEO@CA5;@0. (90> <;,C )¥%' >0). W
A% 1 Location (+BK. ,";" L.--C) >()$4 0@C("™%<5-)05X 1Y ","%- "HO'8(5 ("+ -
;- .-0), (>0="A" ,"3"% 0> (Rotation), "$)() >90)-" 3(5 ("+,”- .-0) -) -5L-1=
90'%"™1 <¥("3)-"H,; )05 (,%),"%. K@Flipped). WO0) - " 353D5 ,%),"%. K@Fixed ($)-
Y{9>3)05), +"L-) HYY9>3)05("+,"- .-0,B™ $.%A05="A" 31<35,)<("3'A",. -
%+B.--C ,%5/~%, "356", . WKIC6

0l)3", B" ,%5390)-"3;.--1 ("+,"-.-0) -) 3.%641=90'%"1,; )05 (" %5
-)05="A"", "%-"H)'8(5 -) KI1=9(;)<K1l-.<'90> -1,) ,%5390)-" 3;.--1-) -5L-1=
0'%"™-1H6+"L-) $+143)05

Z 3X-)6 Glue Dot Locations 1Pick & Place Locations 3K"' %L )4 0@C(" %5
-)050'8"( ,9%5(; .4 3)--C 10'8"( <,C)30'+)0B8-"A" 390)-"3;.--C ("+,"- .-0). W
A%Y1Value $$ )8 BED@C-" +1); @ $)8.--C +B0("901 E<>(053-"0D™ ", "%>
WA%Y1d .< 3K"' %L)BD@CB, ("+,"- .-0).

Wgl OV1.9.11- bHETgGHJ GKEUAGQLbgVONXD bl UE

6 QUONEU/MéIb UYELgGH 1) HYGVOGE O[QKEUW

F%"AVs5 ) 30'+)058-"A" (%$9>3)--C 9, >9()4 0@C$" 9" 3-"A" +.-4 %<)( -
0'%) <("3)-"H ,; )05 NW ("+)-<'4 Route/Autorouters. T) ,)-.;1 Route
Autorouters, B" $G3; BEX®@C,%5K@+>, >34 -1 19,5 9("+ Autorouter +"L-) 35' %}
05"<-"A" 1$9590. +-56 0%9>3); @G5 (13 "$A;G.+" HEAL' "0>-) ,%Y5(;)<1)30' 0%}
9>3); @5 () QuickRoute.
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[);.L-" 31<35' "%>35A;C<,)-.;1 Route Autorouters <.B" $14 BED@C Q,C
35,)<(> 35' "%>0%9>3); @5 () QuickRoute,)-.;@+)E3BACs$" WL.-5= -) %5
o> (> 1.9.12.

Wgl OV1.9.12 — @H bKf Route Autorouters HKJ QuickRoute

Z 3.%61=8)905-1,)-.;1 %9)D"3J)-1 (-", (5, B" <'$"; C40@85' %05 )™
30)905 Y)=; 90%0. AlHStrategy File), Y)=; <C $,59> %$>; @)0130%4H9>3)--C
(Output 8< File) 1Y)=; ,%"0'(";> 0% 9>3)--C (Output LogFile).

P-", () Load <'$3"; CE93I)-0L505 "-"3;.-5= Y)=; 90%0.ALH) (-", ()
Save—$ . %A05 3-.9.-1 3 0%0. Al4 0%9>3)--C $+15. T)BS-.--C -) (-, (> Set
Base31<"3; 4E , )% +. 0%590%0. ALHH <) -1 3 9590. +1$) >+"38)-- C+ P-", () Start
9, >9()E ,%"K9 )30'0%9>3)--C. P-", () Regart 35("%30'3>BE@C<,C 9, >9(>
, . %98)-"A" $Q56--.' ><@%585- ,%"K 9>0%9>3)--C. P-", () Closed (%I)E,) -
- . ;@Route Autorouters,

P-", (6 3-5L-1=8)905-1,)-.;1 Layers 1Via Style 35(; 5()4 0@90)- <) %-1
)= 31 %<)(0'%) <U("3)-"H ,; )05<;,C $<)--C D)%.30) HE3;)9053"0.= 1,%"K.-
<>96>903"% --C 90. (13, .%61<56 "03'%l3 P-", () Net Attributes<'$3"; CE . %=05
<" $<)--C 1%<) A3)--C ) 0%5>013; )-K4 AL3

[)<)--C 90%0. AL 9>3)--C 3 K@+> 35, )<(> 3(; 48)E 35" 1% % (> ("™ %5
-)0"H 910(5, $<)--C D5%%b-5 ,%'3Kk-5(13 $) >+"38)-- C+ 1 35" 1%,%'6"<13
5 9>3)--C.

P%"(("%<5-)0 "HON(5 35 5HPED@C> 3K -1 19,5 %"+ Routing Grid 3-5L- 1=
8)905-1,)-.;1%0) ("A"-)" "%%)8.-@ 25 mil; 20 mil; 16,7-16,6-16,7 mil (- . %A>; C%
-) 91)) ); 12,5 mil; 10 mil. e D1(% (5 905 (>0'+>859;1=+. 968-1) - . <", >906+1

Z 3X-1Line Width_$ <) D@ CD5%5-) , %631<5(13<;,C G56-. $<)-1)0b"> -
05 AUTOROUTEWIDE 1WIDTH. i +1); @ +"L;53) D5%5-) ,%"'31<5() <'%3
-4E 0,1mil (0,01++). q 5%5-), %631<5() -. +"L. ,.%35B>3)05,";" 35-> (% (>
("™%<5-)0-"HIN(5, -),%5(;)<, <C (%> 25 mil +)(9%5+); @ +"L;53) D5%5)
2"31<5() ' ><. <'%13-43)0512 mil ()30"'+)068-" 3K90. L >EH@C950. +"4 ).

P-", () Passes 3K(%X)E +.-4 90%(0>%5 (249>3)--C Pass Seledion
(%591.9.13.
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Wgl OVL1.9.13 - <WKRYQY) G-RGNALGGE 1

R>035' 5%4 0@C05,5 ,%"6" <130%9>3)- -C, 35("->3)-130)("+> ,"%X(>:

- Wide Line Routing — % $3. <.--C 3916D5%'56 ;)-K4 AL3 B" +)4 0@ 0%5
' >05 AUTOROUTEWIDE 1WIDTH (D5%-) ) , . %< 35("-)--C+ 1 D56 ,%"6"<13
T) K@+>.0),1 ,%"(;)<4 0@COL @ A %%'- 0); @1 13.985(); @1 0%95. F"65;1
D5%(10%95 -."' 6k-" PK);. ALl<@%"(;)90539%8->. W; D.B0>%2%("+.- <BD@
9C," 85-)050%9>3)--C $3(;48.--C 01 @ K@A" %L5+> FB,C ="A" 9 (18.--C
-. %, <.-1«D5%(1;)-K4 A5 <'%"83"' <@ C3%8->, 1,%"K.9 ) 30' +) 068-"A" (X0}
9>3)--C 9, >9) BA@CE " 3>

- Horizontal — 35("- )--C -)=,%"90D56 $K-)-@," A%$'-0);1-) '>=<@
d"+>D)%1.$ 35("%®0"'3>3)--C ,.%6Kk-56 "03'%l31$+1 H); @b +5 3K65; .- -
-CG5 31<%Cr56; 1=

- Vertical — 35("- )--C -)=,%90D56 $K-)-@," 3.%5();1-) '><@y"+>
D)%1.$ 35("%®20'3>3)--C , . %6k-56 "03'%l31$+E H); @ +5 3K65;.-- C+5 31<
,%0C+56 ;5-5=;

- 'L" Routes(1 via) — Y"%+>3)--C , .%06-> <3'6 ,%"'3Kk-5(131"<-"A" , .%-
61<"A" "03%>B" +)EY"%*+>"'>(35L. F%'31<5(5 %)D"3>4 0@C-) <36 )(063
-56 D)%6 1+)4 0@Y0'A"-); @ "%E O)KL4 ("<6- A"%5%'- 0); Gb= — <YA5=3.%
05(); @=). F%31<5(5 %'$+B>40@C-) 3k0)-1-. 'I @. 100mil $$3-1 ,%C+" -
(>0-5() , 3.95-5 G"A" $)6"<@O@C> 353'<)6, B" 9" ;>8)40@CT.H)L)4 85-)
0.,B" K= 3B<FK-)--C $<)-5= $) >+"38)-- C+ 31--. Y"%+>3)06+.0@C B" -)
d56--.'><@<36 D)%6 -. 390)-" 3;.-5= %L5+ IPE+-" ,.%,-<5(> Op" A" %$-
0 D>3)--C ,%"31<5(13(-) "<-" +>3.%5(); @. ,-) <VeA+>-A%S-0); @ );

- 'Z' Routes(2 vias) — Y"%+>3)--C , . %06-> 0%26 ,%'3k-5(13$<3'+) , . %-
61<5+5 "03'%+5, +)EY"%>"'>(35Z. F%31<5 (5 %9)D"3>4 0@C-) <3'6 )(063-
-56 D)%6 1+)4 0@ W'A"-); @ "% QK14 (A"%%'-0); @ 13.905(); @>). k>(3)
Z +"L. +)05' ><@J> "%E 0)K14. F%31<5 (5 %'$+B>4 0@C-) 31€0)-1-. ' 1 @.
100mil $$'3-1 ,%G+" (>0-5() , 3.95-5 "A" $)6"<@@C> 353'<)6, B" 9,"; >8)-
40@CT.8B)L)485-) 0.,B" K= B<FEK-)--CH<)-5=$) >+"38)-- C+ 31--. Y"%
+>3)6+. 0@C G B" -) 056-.'><@<3'6 D)6 -. 390)-" 3;.-5= %L5+ 3PE+-"
, . %, - <B(>; Qo-"A" %) D>3)--C ,%"31<5(13(-) "<" +>3.%5(); @ , -) <A™
+>-A"%%$-0); @ );
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- '8" Routes(2 vias) — Y"%>3)--C , . %05-> 0%@6 , % 31<5(13$<3"+) , . %-
61<5+5 "03'9%+5, +)EY"%>">(35N. F%'31<5(5 %90)D"3>4 0@C-) <36 )(053
-56 D)%6 1+)4 0@ W'A"-); @ "%E QK14 (A"%$'-0); @> 13.9%05(); @ ). k>(3)
N+"L. +)05' ><@0> "%E 0)Kl14. R%H9>3)--C 05,> N' I @DA >8(. , - 1L 0% 9>3)- -
-C06>L 1Z "Y1@ ,%'3k-5(5 +"L>0@%%$B>3)B9C-) 3k0)-1'1; D.
100mil $$3-1 ,%C+"(>0-5(), 3. 95-5 G"A" $)6"<D@C> 353'<)6, B" 9" ; >8)-
40@C k><@J1<'90>,-1 D)%5+" L >0@85("%®0" 3>3) 069C3 K@+> 05,1 0% 9>3)- -
-C.T.83)L)485-) 0.,B" K= B<FK-)--CPH<)-5= $)>+"38)-- C+ 31--. Y"%>-
3)05+.0@GC O B" -) Q56--.'><@3'6 D)%6 -. 390)-"3;.-5= L5+ 3PE-" ,.%
. -<5(> @ "A" %'®)D>3)--C ,%'3K-5(13(-) "<-"+>3.9%5(); @. , -) <YA+> —
A"%3-0); @, );

- Any Node (2 vias) — <,C <"9A-.--C -)='1 @"H(1 @" N1I$ - )-@3 KA+>
,%"6"<1)-); BE@C("L-5=3>F; ;)-K4A)1%"50@C9,%'") $EK-)05'><@d1l
385 3;)-KAPIPIB("9HBA' 3>3)--C+-. '1; @. <36, .%61<56"03%3F", .%<-1
,%"6" <5 35("%H0'3>3);5 01 @ ", 6+); @l $E-)--C $) (%0.%E++E H);, @"H
<'3L5-5;

- Maze—-09>3)--C 05,> «;)' Po50»,$)0-. $)=05D; C6<;,C", 05+); @'A"
9%"(;)<.--C,%'31<5(), GB" K. YH68-" +"L;53". K)SE@C-) ,%53CK1,%"31<
S5 (13<" 335 1390(5. 1 )(9B+); @ (1 @P0@ . %6k-56 "03'9%43> ("L-"+>;)- -
K4 $1,%5% )8)4 0@$) <'," +"A4 )%' >0) MAXVIAS ($) >+"38)-- C+—10). r (B"
;)'19%-0'3. 0%9>3)--C 9' ;" (>E%$. <. --C %x>;)-K4AA30" %' ; D@)(5+ 85
"+ 0 1) 35+5()4 0@ ;A"Y%00+ Maze 19) <', "+"A"4 QuickRoute %'$3' < @); ) 0>
2) %'$3" <D @8) 905-> ,%"3K-5 (13>968-> 3 %<) (0'%KY("3)-"H,; )05 3) $3.%
D>4 0@%9>3)--C $) <', "+"A"4 QuickRoute, 3(; 4 853D5 );A" %D+ Maze

- Any Node (Maze) — K= ,%"61<0) ("L 35("%30"'3>E;)'1%- 0'3. 0%9>3)- -
-C,);. SC<'9A-.--C -)="1;, @"H(1 @" VIS - )-@,%"'3Kk-5(5 +"L>0@%"(;) -
<)059C- . "' "3'CH"3" ", 06+); @5+ 85-"+;

- Route Cleanup — K=, %61<3(; 4 8) D@C<,C," ;1 D.--C$'3 D- @A" 3BAC-
<><9("3)-"H,; )050) HA 6-";" AB-" 01 F%K®@+>, %6"<18) A05-) ;)- K4 AL3, . %-
%'$3" B0@C )-"3" <;,C 35,%CH;,. --C, %3k-5(131%+.-D.--C PA; @"H<"'3L5-5;

- ViaMinimization -+ + 1 KIQ 1 @" 901, . %6k-56 "03'9%43

(" -<B@C"N)--1 <3), %6"'<535("->3)059,1 @ 1;5D. ,B,C P3.%
D.--C 0%9>3)--C 3916%$ K- )-@(%591.914).

Wgl OV1.9.14— QiGbHbll)  HYGVOGEO[QKEUW
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@QYBEVUAIb dEGH 1

J'?2+ —-) ,%Y(;)<1"93"H5, %="+5 %" "05$%<) (0'%'+ <U("3)-56 ,; )O
9590. +5 P-CAD, -)385069C>("+, ;.(0'3>3)05.;.+.-05-) <9%("3)- 1=, ,;)010) %"$
3'<605, %3k-5(5 $) <, "+"A"4 D0O)0-56)30'0%9>3); @G5 (13 B" ," 90) 3, C40@C
>9(; )<1P-CAD.

$EGH 1IJ HOKEXOrBEUOY1 O[YOXOW

1.\\638505 0. "% 058-1 3K" +"901<" ;)" "99 0" %-"H5" " 05.

2.N03'%605 9,5 9'( ;)-K4AA3(5. B 0;< .net) -) "9"319%.+5 5. 0;< .sch
()" "9 0'%-) %""0)u 8).

3.WB("%30"' 3>4 85 9,5 9'( :)-K4AL3>,)(>3)05.;.+.-05-) <9%("3)->,) -
0> Y"%)0 Q"HP$)8.-5=><"<)0(> _.

4. "$3.905 <%("3)-> ,; )0>$", 6+H)KE4S ,%"3k-5(131, . %6k-56 "03"-
9.3 35("%30" 3>4 85 ) 30' 0% 9>3) ; @5( QuickRoute.

5.F KA 0>3) 05$3108; )" "% 0'%-"HY%" " 05.

T5L8. -)3.<.-" YDA.-0 "Y'%;.--C $0>$;) "%90' %-"H%'"05u 9 -)
0.+> « "' "0) $%<) (0'%+ <9&("3)-"H,; )05, )30"+)068-. 0%9>3)--C».

gak\ aR\ Ta \k\Rau 9
OXOH YoHEVIOYONHYgVO GEO[QKEUWEGINBIWIb UYHgGHJ

J "2+ 24CR6 —-) ,96(;)<1"93"185, 9%6="+5 %' "05$ %<) (0" %+ <¥("3)-"H
,:)059590. +5 P-CAD. T)385059C(" +, ;. (0'3>3)05. ;. +.-05-) <9%("3)- 1=, ; )011%"
$3'<505 , %83k-5(5 $) <',"+"A4 D0)0-56 )30'0%9>3); @-513 B" ,"90)3,C40@C>
A; ) <1P-CAD.

$EGHI] (GEYRU 6)

W5385050. " %058-1 3K" +"901<" ;)" "9%0"' % "HY%" " 05,

2. N03'96059,59'( ;)-K4AL3(5. B 0,< .net)-) "9"3196.+5 5. B 0;< .sch (;)' "H0'%
) %' "0)u 4).

3. W5("9%B90' 348595 9'( ;)-K4AL3> )(>3)05.;.+.-05-) <%("3)->,:)0> Y"%)0
qQ"H3()H-5=.

4, "$.905<9%("3)->,;)0>%$", 5+BKE4, % 3k-5 (131, . %6k 56" 03" %43 35(" %5
90" 3>4 85) 30" 0%9>3) ; @-5(QuickRoute.

5. FKA0>3)05%3108;)" "%0' % "H%" " 05.

=
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' ORD?: 2> WB("-)-" (%9;.--C <9%("3)-"H,;)05,) 9)+.: %$0)D>3)--C ("+," -
- - 01319% 4. <. --C <9%("3)-"H, ;)05 Z 6'<135("-)--C C-) , 9B(;)<1"93'H3 %="+5
%' "05 $ %<) (0'%+ <%("3)-"H, ;)05 9590.+5 P-CAD 1-)38539C3("+, ;.(0'3>3)05
. .+.-05-) <U("3)- 1=, ;)010) %$3" <505, % 3K-5 (5.
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N =

w

©oo~NoOA

. "4 ) " (D4&@-) 644>

r(5+5 9" 9" )+5 >() $4 0@6'$+ PAS) (%9; . --1 <%("3)-"H,; )05?

¢ O ("™9%5-)0) 91() 1<C8'A" 3'-) -)-" %50@C-) (%9;.--C <Y%o>
("3)-"H,; )05?

QC 8'A" " -1 ,.%6k1 "03'%51<. ," 35--1 %%0)D"3>3)059C H6
K - 0%%

r( 1<;C8'A" 3K" YL)B@C(" - >%<9%("3)-"H ,; )05?

r (19 >40@)%)-0593)-0L.--C 959> ;)-K4ALD

r( %<) AE@C%'$0)D>3)--C 1"%E-0KLG" 9)<(" 356 +OK@" +,"- .- 01?
¢ 0( 959'( " 'HOL3B" ,.%(9%63)40@C

r(,"3.%>05" 'HO-) 20°?

¢ 0 ," ()L85( 35<1.--C 13 Q56 950> KIC6="A" <" 3' <S0@C35("%5
90" 3>3) 05?

10.d5 +"L;53" 3k%<)A3)05 " 9)<("3. +BK. '.$" 9.%< @"$ %<) (0" %)

<96("3)-"H,; )05?

11.r (135$% )ED. )30'0%9>3); @5 (5, 3 ><"3)-13P-CAD?
12.W8"+>, . %3)A) QuickRoute, . %< T D5+5 )30'02)9>3); @5 () +57?
13.r (1,%"6" <50%9>3)--C 35(" - >4 0@CS$) <U6/6=,%"61<18" +>?
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" $UR( 2
) *,-/,01

213/ $5*7855: , &<, &5/? )", *$5/ , &35*WEA5" =-&
B(",&3& /=- "C3,"1)5 85-&3,"1) 'E-8 5/7?
-+ "B"-"-8?5&75/? =/ =-81

" #$%" 1)+ -/02 3$*57/'382, 585$09 : -;-! "=30%' "=>075 @0385"-
*#3+3#70;0) 08=$0>A0/ -/ 8" $0>A'28-;/ =B85;0)0808-B ": / =B3=38->, "-*=$5
%5?5" A;0D-3';0!; 0)$= "=080"*-/# ' -$3A*BBDE>5, =/ A,=7"*#B+3#AT7"=-
@ /12 /57'1/0 38'—07/'HE 03/ 0"/=B A 0)*->, #$' 380#8+A-; -7 $0/ 38, 94480; 5>="
;01;0)/ =$5>= $0>A0/-/ 8" $0>A'28-;/ =B85;0)0808-B ": / =B3=38->.J 3 0"/ =>
, *#B0>AT7"'=@ /[# [57'1/038" $0>A0/-/ 8" HAT'=@ //# /57'1/0 38" $09/0?0 EE
-*->-/85

L=!/5-//# AGS!/=$" /57'1/0 38'—07=/ 'l /51 3%*57/', =B-8A" A 0-$8%
"Hl# 3%*575*+=B 07=/ =D+ >07%" ' $0>A0/-/ 8" $0>A'2 8-;/ =B85;0) 0808-B-
/"1 =B3=38> %D*0>%

DI 538" >'38=8+3#>-807=$5;0!; 5B% $%$ *+$ J=B A0$S!/=$", @0"=-
$0;=380"9%2 8+3# A;= A;0?/0!19%5/" [/57'1/038', A;= ;0!; 5B% $%6$0>A*- $8%! 5A53
/=B :53=/ ' 0)*57/ 5/+, 585$09 A;= 0;?5 'I5DES8-B/': /0?0 0) 3*9%20'%5//# 8 B/" -
/=B 1530)" $0>A'28-;/ =B85;0)0808-B/": / =B3=38->. N- 807=$5"=!/ 5: 5SHAO3*' -
70"/'38+-85A" ;0!; 5B $W#P=>=/-0)B7/0 $-; %58=3#A= 0D/ 2"5/" (A07?0!%
"§/' ) /57'1/ 038 $0>A'28-;/ =B85; 0) 0808-B ': / =B3=38-> /5 3857'#B-3%'!/ 0?0’
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385)'*'80/ "™, 8 5 1=380; "', 8 5/ 3P0; >580; ", 7:.03-*" — 7*# '/ 8?2;5+=B >'$:0-
38> . T5A0" /= 8=85)*=D2 2.11.

4. L=1/5=8="'/8/3="/038" "'7>0" -*->-/8" | 9%5B%5/ #> $0-P'DH 8"
Ko, *Ks.

5. T/5 8='/8/3="/'38+"'7>0" acT.
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6. T5!575/=> "5, '5 80> ' 15 PO; >965>= (2.1.21), (2.1.45) "=$0/58=:0"; 5B%
/| $=AM5!/ =$" /57' 1038' *y, @t) 7# acT.

7. L-*=:=/%"'>0":/0 38')-!"'7>0"/0E ;0)08=:0"; 5B%58=" 15750 ?0: 53%
"=A;0) 985+ /5 )-1"'7>0"/ '38+(t).

8. T5/5¢'/=>= AQ5880"=>= 75/ =>=, 5 85309, $0:=3%R : =3+ &) *=Di>=
2.1.1' 2.1.3 ;0!; 5B9%58=">0"";/ '38+)-1"'7>0"/0E : 0) 08= P(t) 7*# >'/ '>5*+OE, 3--
-7/ +0E >5$3=>5*+0E'/ &/ 3="/038' "'7>0" | $;0$0> t ?207=//= $5A08420>3: -7-
/ +070: 539/ 5A; 502 "5//# /5 "'7>0"% Z0'; SBU0$ A;0"07=8+3#!5 70A0>0702 A;0-
?2:5>= RELIABLE.EXE. T508 =>5/=>= ;-106+8585>= AQ) 9%F%58= ?;5P'$ P(t)rmax
P®)sr, P(O)min-

9. ZO!; 5B $0™ 1/ 5 -//# AGBS!/=$" /57'1/038' AQ "/ #8=1 AGBS!/=$5>=,
"385/ 0"*-/ =>= 8B ':/=> 15'75/ #> U58=5 5 08 =>5/=B ;-104+858". T;0)=8=
"=30"$=A;0 /-0)B7/'38+A7"=@/ /# /57'l | 038'' |5A;0AQ %58=, *#B=EE=; -
L -lI# ,$; %R =3+75 =>= 85)*=D'2.14 ' 3A080) 5>=, |5A:0A0/0 "5 =>=" [1] ("=$0-
=385/# ) *+, /57'1/=B -*->-/8", [=14$0/ 8/ 3="/" (A0"'7>0"58 3AM0)= >0/ -
850% 38, 9B8%:;/- : -1-: "OB5/# (AQG*->-/ §- , AGH'70"/- ' A5 5*-*4- )).

10.J PO; >=8=1""8 1 *5)0; 580;/ OE0) 08=

a5)*=D#2.1.1 ) | dVé] | KLeWALcOSU TUWYH][ HVeLf HI FaL-8$

5 Q{KWHHS .
o obLk | - QN UHT . LCb] LFab @CQ QLK 88 , Ni, ka
113 lell Ha
3“N“mw“ab (s=l/lo 1:6|27(38|49]510| Ni |Nilg106,d-1
? 54!
f,g’_ 63%1 40| 62|53 | 28| 15
a: 5= 380:= 2 3] 3] 2] s
U'07= 21 31 3| 2] 6
J ASDA55 — 2 | 3] 3] 2] =
] 85)'*'8, 0/= 34| 5| 2] —
Z-1=380:= 21211812 20
~ 0/ 7-1 3%0;= 11| 18| 12| 10| 15
T H// %5 — 4 4| 4| 4| 2
U: 03-* 2| 3| 4| 5| a4
a; 5 3P0; >580; 1 2 3 4 2
L=!/ 5:=8=$*+$'33+
V54 —_ ABH+ 15 3'0B=
_*_$8;::/:>:38.>5>:
U: 90" 55 A*585
51 5) _ 11 2| 5] 4| 3
X — 3| 4| 4| 3| 3
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a5)*=D#2.1.2 -) | dV] | KLeWALcOSU TUWYH[ HVELf Hl FaLNVHQDL(gA TW)

— QUEHLT dWF
HINWENn KWHS \ | TUV H] IKL

m | awe |t e IS | 7waoNugik NI T VITH']
KW | aQ NQVd[U, _IK[ NI-§ HWQKic_IK HiFab HVELEH | Fal,
Waw| D)+ o= | NOWhaNIKi tjlc 1-10%j1c % T jlc

@Q QaWIWIH ), jlc. g o wile.;
Jlc.

1 20 200

2 50 10000 250

3 30 300

4 40 15000 350

5 20 400

6 30 100

7 20 8000 150

8 40 550

9 40 50

10 30 5000 500

a5)*=D#2.1.3— ) | dVei] | KLcWALCOSU TUW[ H[ L | KWUH FaLgQiKlc_ | KHIh
Ugl a’
&8QF KHEab K IK |
800 Ha | 106, lc.™  1QlellHa
Lo | Lo | Lo |5 WKMAWPQHHS (

g>0; 8=15DE 32 | 10 | 03
9/ 875 (>57 85, 8*-3%0A: /5) 14 | 10 | 03
L="07="=20$0.53808" 42 | 26 | 11
L=>=$5" (/5 07=/ $0/ 8539 04 | 014 | Q05 10
L=A# > 08 | 06 | 03 09
\ %/ 0>0"'D' 7=/ 55" [ 00| 30 | 10 03
US8 =$= (8 >A ; 56%=, "072%038' ..) 64 | 33 | 15
U'07= 14 | 02 | 002 Q6"
U; 03—+ 10 | ol | 005 Q6+
TE8=3%= (§->=) 0,001] 0,0005 | 0,0003 W
X 7=$580; /' A =*57= 04 | 01 | 007 Q9
U9-: -*5 9="*_ /[ 300 | 50 | 03 12
5)-* (7,083 /5 1A0NN= >-8; 017 | Q02 | Q002 10
08% $='/ 7968="/ 038" 10 | 02 | ool a8
O/ 7-1 3B0:= 30 | 06 | 0006 q7*
0/ 85%8= (/5 07=/, 2, $0/=, 31 ;=) 04 | 025 | o1 038
“0; A%3, 53, ABl -*) 20 | 06 | 003 10
i 5>A0: $= 0195 2"5/# (A73"" %5I# ) 15 | 05 | 002 a8
N'$; 038 >= 15 | o1 | 005 *
N 998=-*-$8, 0557 '8/ 09 | 06 | 045
3 ABOAG,= (0ABDS; 0/=) 08 | 001 | 0004 q7
V5HIE 380" %/ 0,04 | Q001 | Q0002 10
V-:->=85" (/5 07/%% 0AS% 8%)*-:=, W 0AS=| 50 | 01 | 005 a5
V*5857; 9%80"55 (/5 07=/ , 5:) 15 | o1 | 005 10
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V:070"9-//# 85)*.2.1.3

&8QF KHEabKIC IK |
800 QHa | 10-6,jIc .  1QlellHa
Lom | 1o | o |5 WKMAWQHHS (
V08 /D'0>-8= 125] 30 | 07
T5A0) '9/=$ A5 $=I 08 | 05 | 03 02
X 96 | 10 | 02 05
Z-1=380,= 22 | 02 | 0004 06+
% _*-$8, 05578 (/5 190/ 8588 05 | 02 | 002 11
Z01-8%= (% '175) 30" %/ 03 | 01 | 005 10
] *'8*07'07= (PO&D-*->-1 89 01 | 008 | 005 085
THISH %S 13 | 07 | 003
THIS5/# 90, 385 0,05| 002 | 001
THI S5 >-86 [ 20 | 002 | Qo1 10
T/ S//# 1 5%, 98302 0,005| 0,0001 | 0,0001 10
THISH | 51"/ 40 | 24 | 08
] 85) '8, 0/= 09 | 05 | 02 06"
a=, =30;= 06 | 02 | o1 09
a, 5 3P0; >580;= 70 | 02 | 007 06*
a; 5= 380;= 45 | 04 | 02 08"
| BA3*4+ OU'F= 7% 7, %0"5 07050/ 850% | 0.7 | 017 | 003 05
C*-$8, 07" =k 75 | 062 | 015 06
C*->-/8=%, 'A%+ ' >0/ 859/ 04 | 002 | Qo1

* L=l/ 5:=8=K3 7*# 1575 0?0"5; 'S 858->A-; 58%= " 85 *=D'2.1.2.

a5)*=D# 2.14 — & | KWHFab gQKlc_IKHh Ugla® @QaU dHY FYQ_
TVOPHI KLc] VEQ | ULf Kic_ IK LH U_ hYlHaQHF KH FaL

" Ul Hal KHL & IK lUHFab gQKlc_IKHhUgl a - %
HU " NU dWLUgl a*,jlc.
, QI ULh IHaQHF KHI Fal
Kic_IK K 1K
|10° jlc 1 100 500 1000 5009 1000
T/-15:/=>
1) =8%0> 50, 200 995,980 |975,905| 9582 |7837| 90,61
Il =
X,')'/: ‘Z;): 10, 50 999,995 |995 975 9995 |9578| 90 60
L'7>0"=,
@OA; =!"07#8+ 04,1 9999 99999 — 9999, 999 | — (999 99
705'5,'E

, "5 - " (<5&)/-*55;

1. ]JP 0;>9%21 8- AO/#88#'/ 8/ 3="/038'"'7>0" 7*# A,=38,02 .
2. L #3=B07=/=D#B"=>"; 2 HB+3#'/ 8-/ 3="/'38+"'7>0"?

3. _=>H/5A;5D2"Y # 5 "' 7>0"%

4. VO/#88#!)02,/5A; 52 "S/# IS5 1)'l .
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7.

8.

9.

L=%$0;=380"%R := ?;5P'$ 15*-9/038"''/ 8/ 3="/038"'"'7>0" "=;0)%"'7 : 53%
751 8-"=!I/5:-//# 8, +0BB5; 5$8-;/=B:53)"=B'/ 8&;"5".

a-B/0*0?': /- 8, -/ %SH# "%W*™ ' )*0$" $0>A0/-/8" $0>A28;/=B 3=3F
8>, ERA;=!/5: -//# , AO;#70$ A;0"-7-//# . N- 807= 0D/ 2"5/# :53%8-B-
/0*0?": / 0?0A;0?0%.

Z->0/ 80A;=758 '38+ $0>A0/ -/ 8" $0>A'28-;/=B 3=38>. a-B/':/' B5,5%
8 ;=38=%=; ->0/ 80A;=758/0 38'.

a-B/':/- 0)3*%?0%5/4# "%*™ ' )*0$" $0>A0/-/8" $0>A'28;/=B 3=3
8>,10?0A;=!/5: -/[# , AO;#70$A;0"-7-/ I#.

TXV 10?0 A;=!/ 5. -//# |, "=3$0;=380"%5 /# " A;0D-3' - $3A* %b85DE

10.T: 02038+ 575-8+3#: 53" 7/ 0"*-//# A:=38,02 ?
11.e$ "=!/ 5 SHB+3#'>0""; / '38+) -1"'7>0"/ OE0) 08="
12.e$ -$3A*9BD1/  AGS!/ =$= $0>A0/ -/ 8" $0>A'2 8-: / =B3=38-> B5; 5$8--

;=192 8+$0- P'DH8 7080"/ 038", $0-P'DH/88-B/": / 070" =%$0; =380" %Y /# ?

13.N- 807=A7"=@ /[# [57'1/0 38"
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22 "$ *? 05", -8)("3/?7 8o/1&3B(", &3,"1) 'E-8 5/?
-+ "B"-"-8?5&75/? =/ =-81

==l A B$8=: /%[ ->09*=""38+/- 8*+$="=;", -/[# , 5% | 3B5/5/4# ACQ/OE
3=38->= "/ #+ 8A00)> /% 70"07=8+3# A:0D3=, @O0 "'7)%528+3# " )*OD'
$0>A'2 85, 3B->58=1958= A=l >52:= ; #7 3A,0@05+H=B A-;-7%0". L=BOr#:=
I 8$0E>07-*", ;0!; 5B#0$ 8 A*0"0?0;-9=>%)*0$5 $0>A'28 ;5 A0*#5H%"=!/5-
-l 15 -*-$8=:/=>=, $0/38, U¥8="/=>= 75=>="' A5 5>-8 5= /5'$0*=, / 40?70
3--70"=@58->A-; 58%;/ 5?;'80B0/=, AQ'-;:BO/+ -*->-/ 8", A0"'8#, $0:A%B%80@0

L=)'; 8=AYWBO*07r9-/ /# A;0"07=8+3#!5 75/=> A-;-7?'"0>DT"' A=80>=> & A-
*0"=>/ 5'5 859-// #> (A0SYB/'382 ; 0132"5/# ) g !5 2:5P'$0> (;= 3U0$ 2.2.7).

DT, K 4
1
o Y, 5 /7
300t
200t
100t
Il Il Il Ig(qk)L
3 4 5 6 7

"HH] 221-3"¢ YOl cPQHHS

- QU Kf UP_ gOWKjQ @ dH [ JIUNFL

L=!/5 5+ =>= A5,5>-8 5>= 7*# ;0!; 5B% $%H A=80>' A08%9/038' ;0!32 -
"SI )*0$5A;=*57%' D*0>% /5?,'80B0/= g.' g "'7TA0"'7/0:
P P,
Ay =§‘f; qHzg”, (2.2.9)
7- @—; 0'32"55 AD8W/ '38+
S —A*0@5A0'-; B $0; A%B% *0$5°J NV 'k acZg

S =2XL1d2+L3XL1+L2), (2.2.2
7-  L1,L2,L3-"'7AQ0"'7/0 70"9=/5,, =;=/5,"=308503/0 "= ) *0$5$0>A'2 &-;5;
S—%0"/5 "-*=:=/5 AO0'-;B/' /5?;'80B0/=
S, =2>(LL>L2+ L3>, >(L1+L2), (2.2.3

7-  Kg—$0-P'DH/8!5AC0'/ -/1# 0)'H%

L 15%5% 4+ 0>%"=A57$%A ; - 2;™ $0; AYBY®-; >-8=: /0?0 ) *0$5$0>A'2 8-:5, @0
A;52H " /0 >5*+=B $*'>58=:/ =B %0"5B "'7/0 30 /5'$0*=, / +0?03-;-70"=@5
"=|/ 5: 5HB+3#!5%-9/ '382

V1=01472q - 0296240°xq *+0312740°xq °, (2.2.4

118



7-  Qp—A=80>5 AGBY9/ '38+ L8/>2 V- -2:" | 5?2;'80EI0/= "=!/ 5 5-843#5 5+07: -
/02 15+-9/'382:

V1=01390q, - 01223403 xq,” +0,069840° xq,,° . (2.2.5
T>'/5 58>03P-;/0 208=33%! 0"/ $0; A%8% A*="5H/5 A-;-?;" $0;,A%8%) *0$5
$0>A'28-;5 @070 8>A-; 58%= /5'$0*=, / H0?0A0"'8#, 598-;-7=/" $0; A%8%- /5

A-;-?;" [ 52, '80E!0/= @070 8>A-; 58%= $0; A%8%)*0$5$0>A'2 8-;5. L=BO7#= |
DH0?Q A-; -?;™ /52, '80B 0/= " 1575+ 0>%"=A57$% =!/ 5. SHB+3##$

V,, =V1xK5L+ (V2 - V1) K52, (2.2.6

7- A, =>7075 $0> HA-; -2 ™ $0; A%8%/-=V1-K51.
" 0-P'DH/8K51"=!/ 5: 5HB+3#8=3%0> AD"'8# 1 0"/" )*0$5$0>A'2 & ;5:

1

K51= 082+ 2.2.
Bt 0925+ 4640 ° 1’ (2.2.7
5K52 1559 =8+"'7 8=33%8-; - 70"=@5%8-; - 7=/' ) *0$5$0>A'2 8 5
K52= 080+ 1 2.2.8

125+ 38X0° xH 2’

7-  H1'H2-58>03P-j/=I 8=3% NV5, 110"/ ' 98-;-7=' )*0$5$0>A'28 5 "'7-
AQ"7/0 .
T508 =>5/=>= 75 =>="=I/ 5: 52 8+A-; -2, " AQ"'8# " )*0D' (A;=*57")

g =05Xq. +qy), (2.2.9

3-;-7/2 8>A;58%% A0''8# " )*OD' (A=*57"): T=q+T., 8>A;58%% $0; A%B%
) *0$5 (A;=*57%: To=Quod T ' 8 >A; 58%%/ 5?,'80B 0/=: T qetTe, 7- Tc— & >A;5-
8%5 /5'$0*=, /+0?03-;-70"=@5

- QU Kf UP_ gOJWKNQ UKW [ ]1UNFL

Q5#'/ '38+A-; PO;5D1/=B 08'0; ™ ";5B0" %8+3# $0-P'DH 80>, |5*-9/=> "'7
"'7/0 3 OEA*0@' A-; PO;5D1/=B 08'0;™, , =S/(L1L2), 7- S — 3%5/5 A*0@5
A-;PO;5D1/=B 08"0;".

T5 ;-19%%8585>= -$3A-; =>-/ 8&*+=B 703*'79-/+ "385 0"*-/5 !5-9/'38+
, .= 0,29%1/(1,41+4,95P), 3A;5"-7*="5" 7'5A510/' !/ 5. -/+ 0<=P<=0,8.

L=BOr#:= ! DH0?Q "=!/ 5. BHB+3#A-; - ?;™ $0; AY%3%9 *03$5 ge= 0,93K51., , A--
-2 [ 5?2;'80B0/=

V2
= 093%, . XV1xK51+
G = 03 o\ 093- V1

xK51) (2.2.10
'3- -7 A -7 ADM'8# M )*0D g = 0,6G6
-QMAKf UP°_ gO]WTNJU _[AKIn KQHa' Ceelln

Z0!; 5B%0$ ;-9=>% )*0$5 A;0"07#8+ "=BM#= ! 85$0E >07-* )*0$5
$0>A'2 8 ;5 $0; A%3 *0$5>5HPO; >06A5; 5+-*- AA-75," A;08=*-9 /=B ?;5/ #B#$0?0

119



HA;=38 OET*# A7"-7-I/# ' "'7"-7-Il# AO'8#. 3-;-7=' $0;A%8%; 0!85, 0"5/0
50 , 53, #$- 7'*=8+)*0$ /5 75 "'73$=, 50 n $53-§ #$' 7*#8+)*0$ /5 n+1 73"
$". U-85* >0998+>58=;'1/9%P0; >% ;0!>';= ' ;01> @A58=3#/5 , 53' (A*58') B5O-
8=:/0.

* 0/ 7988="/" 380$=8A*5"'73%8/' ,5)*0$ A;5D02H" 85$=BY%0"5B

. 8>A; 58%5 / 5'$0*=, /+0?03-; -70"=@5 -60..460°] ;

. 8>A; 58%5 OBD*079 9% : 0?0A0"'8# /5 "BO7' " ) *0$ -20..460°] ;

. $0-P'DHS8 580"/ -//# )*0$5 0,1...0,85

. AGBY8/'38+:0132"5/5 " ) *0D' 5...800 B

. >53)"5 "=8, 5850B0*079 92 : 070A0"'8#, G 0,003...0,2%73;

. A -8/ )*0$5 AA-/ 7=$%#/=I 70/5A #%0)7%%  0,020...0,750-%
. 70"9=/5 ) *0$5% 5A;#>' 0) 7%% 0,1...0,8>.

L=BO7#= | A;=AY@ /I# , @0-*-$8,0; 57'0-*->-/8=;""/ 0>"/0 I5A0"/ 22 8+
0)'H>)*0$5 5 3-; - 7/# 8>A;58%5 AD"'8# 98- -7=/" )*0$5 70; "/ 2H 3-; -7/ +0-
5= P>-8=/ 0%/ 5 -//2 8 >A:58%= AD"'8# /5 "BO7' ' "=BO7' ) *0$5 7*# "=1/5-
I A -7:"%/ 52;'80EI0/= A:=>980"0 "-/ 8=*+0"5 =B)*0$" "=$0;= 380" 0bB+3#
3A"" 710, - 114

qH:5>§_O‘4xPG—'+M1><I\/I 2>M3xM 4, (2.2.1)
7- G ->53"5"=8 5850B0G 079 %2 : 0?0A0"'8#;
M1 —$0-P'DH/8 @0"; 5B0'%H-*=: =/%>53)"0E'=8, 58=A0"'8#,
10°°
\/6 ]

M2 — $0-P'DHS, @0"; 580" %H -*=: =/% A*0@' AOA; -: /0?0 70 / 5A; #>%0)-
TY8%A: ; -8=/%) *0$5

M1=

(2.2.12

M2 = (L1x.2) %%, (2.2.13
M3 —$0-P'DH/8 @0"; 5B0' %H0"9=/%) * 0$5% 5A;#>' 0) 7%%

M3=L3 ¥ (2.2.14
M4 —$0-P'DH/8 @0"; 5B0' %HI5A0"/ -//# )*0$5

M4=K, *?x/1-YK? . (2.2.19

L=:5! (5-10%(P, /G)) H3-: -7/ '> A-:-?:"0> 0B0'07992 : 070A0"'8:# " ) *0OD"
3] 1U Fal K[ KWHHSLU TUW[ H] UVeLVél ULK

V-:-2:" [BA"A;0"'7/ =$0" =BA;=*57" >00/5 1>-/, =8=, *#B0>1)'*+ -//#
AC-:B/', 80)80 9885/ 0"$= A;=*57%/5 : 57'580; (;= 3%6/0$2.2.3. U*# 3=38> AC''8-
. #070 OBO*O79 %85//# , = 030 "=$0;=380"9R 8+ 85¢' 8=A=; 57'580; " : A*538=/: 53
g, ;-);=38, 20* 5380, 8=;0", 8=A%«S$; 5)», 95*21'l/' , A-8*+0-7:084" (:=3%
10$ 2.2.9.

VO: 5850" =>= 75/=>= A= A 0-$8%5/ 5)0 "=)0; ;575805 H?2 5 = /5 &>-
A-; 58%5 ; 0)0: OE0) *538' A;=*57%t,,;, ;0132 "55 A;=*570> AOS%9/ '38+P; 8- >A ;5-
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8%b / 5'$0*=, /+0?03-;-70"=@5,; "/ 98;", /'l & A0"=I] OA; A=*57%>'9 ;0)0: 02
0)*5382 ' $0,A%0> Rs; 8- A*0"=I 0A; $0/ 85$8%'9 A;=*570>"; 57'580;0> R..

L2 Sk d

<
Lt <

<

'f T @U [}L
00 0y/"

H.d
< L2 >
a) )
"HH] 222- WM U NKlaUsHI jI | IOl cPQHHS
5 ;-); =38
)) 20%:5380-, 8=; 0"
fo
3
o s tk
NN
2
1 !
t
R$% R# R!
tr ta tk t
—

“HH] 2.2.3— QNOIKW | cGDbNUOM| TWVELVI Ul
1— A =*57 2 —0) *5B+8 A*0" 07030/ 85$8%3 — ; 57'580;

N- 807=$5;0 ! ; SBY6SY/HESS02
1. L=!/55H0 A;-2 " >'3D#$; 'A% Il# A=*57% ; 57'580;0>
Dt =t -t =(g-t)- PY{R; +R ),
7-  R.=(22104)/S,; S — A*0@530/ 8568 OEAO"-;B/' .

(2.2.16

2. L=/55+0" A, 0>% 5)*=9-//" 3-;-7/"l A;-?" 030"=;57'580;5

Dts, =ts-t, » 083Xt -t ).

(2.2.17

3. L=)=;5H0 8=A;57'580;5. I# A;0D-7%5 H->A;=:/02 ' A;=AY8$5H!/ 5/-

I# AO;'"/ # +OE-P-$8="/038';'!/=B 8=A" ; 57'580; ™.
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L A-;, 059% 5)*=9-// "=);58=8=A;57'580;5 ' %0"= 8 A*00) >'/%>09/5 15
70£0>0202 ?;5P'$" (;= 3U0$ 2.2.4).

Dt s qft K

40 1

s to’

1120 3] 4

30 |

20t

10 ¢

107 10° 10° 10°  q=P/Sp, Br/&

“HH] 224-pUW I K glU[a N[ Welvel UW
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e$ !'#3%58=70A%88=>- / 5'Y 89-//# [5 1?=/ T* "=); 50?0 >58-; '5* %

e$=>:=/0> 1713 2H8+3#""); 0'10*#D#? T5#$=B% 0" 5>0; 8=!5D# - P-$-

8="/57?

J B5; 538 ;=19 8- AQ/#38#«"") ; 0>'D/'38+» 85«"") ;0 38| $'38.

" (<5&)/

- * 55!

TO'/', I' >-B/": /" "A*="0" P5%$80;= A;= 8 5 3AQ 8%5 /' .
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24t " 1 t*,-"/ =/=-815/?7 B(", &3
)8 ="5 *(<5"p" ,"1) 'E-8 *

Q5 340?07/, /'l 7-/+ [5AO, =;-/", => HXan PO;>-P5$8;. * ;5@ : 53=
gan 9%- 75'/0 A0l *= —D->0;5+0 !535,*- ;', -/l ,5Lan 8*+$=AQ =/5H
15'01 0"9858=;=/0$ . Q534;5' 7' Lan ' ATX H3A D=P'$5D#>=, @O0A=39R 8+!" '#$%
$0; A%3- 3=38->/5 A*S85 LO/= "=!/5:528+/- 8*+§= 8=A9="*-//# , 5 | 7-#§
-*->-/ 8=$0/ 33, BDEB5" 15>/ 070,085, %5//# $0>A0/-/ 8" . 0>A*$J0 D-/5-
| =" 5HB+3#P0;> -P5$80;0> .

ATX

mO;> -P5%$80; gan A;=AY%8$5HYE88Y 0"$%A;0D-30;5 " 3A-D5*+=I 3*08 (;=-
0% 2.4.0), #$=I !/ 5BOr=8+3# %70"9 70"?0E380;0/= A*58= )*=9:- 70 AQ 8"
L" 07%L="07% Q5A %?®="*-/[# A,0D-30;5 385/0"=8+12 L, 7*# AMG=*-//# 12L
*'['E/5 >58 =/ 3+$1 A*58' A-;-7) 5 5HB+3#/ 5#'/ '38+7075880"0?012 L ?/'175 (;=-
3% 0% 2.4.8. mO;> -P5%$80; gan A78 =>%H0 3->= 308" ;0!, =;-//# , 853=B#$
ISA, PCI, AGP' CNR.

Double High u"o;"/ -"5 A5 -*+
Expandable 1/0 L"0794.="07%(L /L)
System fan 1 =38->/=I "-/ 8=*#80;
CPU located near V;0D-30;, ;0185 0"5/=I
memory modules Y*HITV
i - 2=l 7038%A
mi‘r"‘nsé’rt; ol 70 A“580A-; 58="/ OE
A5>#8'
Single J 3I,O I-
power connector 7170
9="*-I#
\/'175" 98;', |'B
Floppy/IDE A =PIl =B
A =33 0E
conrectors close ot o
to perephiral bays (7=3%0"07",
90; 38%=B
7=3%")
12V Connector
next to Voltage \/'1709="*-/I# 12L
Regulator
\/'175
Full Length Card Slots A0/ 0;0'>'; /=B
A58

"HH] 24.1-" FHKHQ WFL* -?

V0'/ =l ;0!>"; gan A*58=385 0"=8+3058244>>. Z0'85, %5/H# $,'A=*+=B
08"0; "', >'3D+AMS7$=7 17 A*58:0!, =;-//# 51/ 5 -/'" |5 ;=3%$%2.4.2.

mO;> -P5$80; gan /- A-;-7)5 5H3A-D=P'$5D2 /5 7=3$0" '/ &:;P-13=] 53'
A -7/ H0EAY -*' 85509 ;0!; 0)*2 2 8+3#"=;0) /= $0> $0; A%B" '/ 7=""7%*+H0 . a'*+-
$='/8; P-13=157/ +OEAY -*' >52 8+3A-D=P'$5D2 /5 ;0!>";= 1?7/0 I' 389 75; 80>
gan (7=".;=3%%$=2.4.3, 24.4).

V;=$*57= 080"=B;', -/+ >58;=/ 3+$=B A*58 PO; >58%gan !0);59-/0 /5
=3% $%2.4.5.
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"HH] 24.2- |TaW [KWHHS | HAWPH'Y | aKI ULK
HWNOWWY -? LmicroATX

"HH] 24.3- QI_ QclKWHL WgWa® TvéHblh N\VHQDL3 K[ /3™ Kic|
QU HFD] Ih NOve™ * -2

“HH] 24.4-) U] OW&A Tk ‘'UQ4h [ Cba’_ @LH Ih TéHblh N\VHQDL3 Ki e[ /3 Ki¢[
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W} SOLTEK BOX version  g) ASUSA8BN32-SLI Deluxe K) ASUS P5VDC-M X
"HH] 245-) U] OW _V4QU HF]'Y NOWa

" 0;A%=gan >528+7"5 03/ 0"/" "=%0/5//# — D- Desktop' Tower. U; %=l
=7 "TADM'T7I0 7T*=8+3# /5 :08== 7 %A= Minitower, Miditower, Mediumtower,
Bigtower (;=3%0% 2.4.9. S*+, 70$*57/0 " , 53';'l/=B 8A" $0;A%8" >09/5
0!/510>=8=3#" [1]. J 385/ "> :5D>I"'#'="3#/0"=I "=7, 8B$!"5=] BOX.| -1 8A
$0; A%B" 1538030" %Bi3# 7*# 38'0; -//[# 70>5, /'B>%+8=>-7'l/=B 3=38> /5 03/0 -
" A ; 30/5°+H07?0 $0>A'28-;5 (;=3%0%$2.4.7,5). U-#$' P'; >= A;0AQ %R 8+3A-D5* -
10"y ', -I1# , /1 5A;=%$57, P'; >5 Zalman "=A%88=*5 $0; A%35 8 A*0"=B 8, % $5B
7- #$ AS3"I" ; 57'580;= "=38¥5HO;-); -/=1 $0; A%3I33=38->/0?0 ) *0%$5 A;=)*=!/5
"5, 838+DHEQ7-* 1000%0. (;=3%0$ 2.4.7,)).

www.chieftecru

VW Desktop g) Minitower K) Miditower j) Mediumtower c) Bigtower/Miniserver
“HH] 2.4.6-=aWcWaHLUK QHHS] lUN ALK* [ U_Vé[ * -?

WBOX g) Zalman
“HH] 2.4.7-5QBWcWaHLUK QHHS] TUNFALKM U W4[ * -?
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L'7A0"'7/0 70 3A-D=P'$5DEgan A-;-7)5:-/0 A#3+?2/'17 9="*-/[# ," #$=BH
*['EQ="*-/ [# (+12L,+5L, +3.3L,-12L),!->*# 1 $;9R " *'/'EJ7/'" Y 'VT5A;=-
S -I" 7% 9="*-/l# A;=P-;'ll| =BA;=380E" "'/, —7*# 9="*-/[# >58;=/3+$0E
A*58=1 A;,0D-30;5. pO B5,5%$8-;/0 , 7'175P'!=:/0 /- 3%'3', @0/- 70!"O0*#H"=-
$0/58=/-A 5'=*+- AT$2:-/l# A;=38 0E"(;=39%0%$2.4.8.

W Serial ATA g) Perepherial power

K) +12V power j ) Floppy drive power c) Main power
"HH] 2.4.8-9%|cHKWILFaWAcWa[ * -?

e$ >="9- 1>0?7*=A; -$0/58=3+ P0O;>-P5%80; gan A;5$8=:/0 /- >5HH#$=B
/-)%+8"-; 7=B 385/ 75; 8" 70 $0/ 38, 9$8="/0?0 "=$0/ &//# . L3' A5, 5>-8= " ) '*+-
, 'l 3"0El:538=/" >528+;-3$0>-/ 7501/ =I B5;5%8; , |5 "=/ #33%0> >0/ 859 /=B 08'0-
;",;0185 %Y/# 3*08" 0!, =;-/# | 157/ HOEAY -*' AO;8" L"07%_="07%1). I-
>09/5 "'7/-38=#$70 A*23"™, 8%$"' 70 >'/ 98" D+H0?0385 75, 8%03%'* +$= 70! " 0*#H
:0150)*2"5: 5> >58-;=/ 3+$=B A*58"' $0; A%B" "=A%8$58=)-1*" ;'l/=B >07=P'$5>
Dl , A;= DHO>%/ -3%*'/ ' P';>= >0998+"=A8%58=/-15%/:-/" |-A;07% 5" ; -
, -l 7T98- 9B8%*57/22 .= 3%*575/# 3J'0EB'=,0)" . p- 07/=>/-707"$0> H A=
1:03852: 0>%! $09/=> ;08$0> ;'"/" 8AQ"=7"*-//# ,/-A 07%55 3=38>5"-/ 8=
*#DE$0; A%85 @Ol 0) %0"=*0; 0!; 0) $%P'; >02 Intel 385 75; 8%_an .

BTX

BTX — Balanced Techndogy Extended — AO3) / =$"1 3=38->/070 A0 - $8%5//#
"'7A0"'7/0 70;0!, =;-/O0E)5*5 30"y OE8-B/O*0?E X 9-/-;= P'; >=Intel A;=;0!-
:0) D' /0 "0?0P0;> -P5$80;5 "; 5BY%5*= "3' [ -70*'$=gan, &$' #$!)'*+ -/l#t 75)5-
=8", "=30%=I ;'""-/+ , %% /--P-$8="/- $;%5H# AD"'8 #H =>= ADBD$S>=" 87,
p 0) %A058=3#! 98 >5 D=>=/-70*'$5>=, ) %5 ! 5A;0A0/0 "5/5 / 0"5 >07-*+ %A5$%
"SI $0>A0/-/ 8" %3=38>/=I )*0% (;=3%0%$2.49). I# 3A-DP'$5D# 0BOA2H "
0) 0"'# $0" 0>%A0;#7$%- 8*+$=A;0D-30; ' >58-;=/ 3+$%A*58%51 938' $0>A0/-/ -
8=3=38->/070 )*0%$5.\ /"1 759="*-//# "1#8'!' 384 75, 8%gan (;=3%0$ 2.4.9.
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VW Small form factor

g) Expandable Tower

K) Desktop

Power Supdy Unit
System Memory
Optical Disk Drive
Rea Panel I/0

I/O Card on Riser

Processor

Termal Module
System/Procesor Fan(s)
1/0O Card Slots

Chassis

Front Side 1/0 Perepherials

Power Suppy Unit
Module Optical Drive
Rea Panel 1/0

Hard Drive

System Memory
Procesor

Termal Module
System/Processor Fan(s)
Chassis

Power Supdy Unit
System Memory
Optical Disk Drive
Rea Panel I/0

I/O Card on Riser

Processor

Thermal Module
System/Procesor Fan(s)
1/O Card Slots

Chassis

Front Side 1/0 Perepherials
Hard Disk Drive

Floppy Disk Drive

S*0$9="*-//#

] =38->/5 AS>'#8+
JAS=/=I A =38l
T57/# A -*+ L/L
VY -*+ A7$2:- I[# "-; -
8=$5*+/=B UV

V; 0D 30;

Z57'580;

L-/ 8=*#80;
V*58=; 0!, = -//#

" 0; A%3

V-;-7# A5 -*+ L/L

S*0$9="*-//#
JAS=/=I A =38l
T57/1# A -*+ L/L
q 0; 3B8%=I 7=3%

] =38->/5 AS>'#8+
V; 0D 30;

Z57'580;

L-/ 8*#80;

" 0; A%3

S 0$9="*-/I#

] =38->/5 AS>'#8+
JAS=: /=l A =38
T57/# AS -*+ L/L
V'7$2:- [I# "-; 8=$5+-
/=B UV

V: 0D 30;

Z57'580;

L-/ 8=*#80;
V*58=:0!, = -/I#

" 0; A%3

V-;-7# A5 -*+ L/L
q 0; 3B8%=Il 7=3%
U=3%0"07

"HH] 24.9--U | FHKHL | cQDL NV [KWHHS] | NI HQHaLK® [ U_-A W al UVB-?
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L=>07=70>-B5 ":/ 070$; 'A*-//# :0)="528+3#/5 7-"'#8+%0"/=B 10/ (;=-
3960$2.4.10, @0!/ 5. /0 98%*57/ 2H A;0-$8%5/# | >0/ 859 3=38 >/0 20) *0$5. TO
/= C,B' D—D-10/5 >0/ 859%>58 :=/ 3+$0EA*58=(;=3%0$ 2.4.10).

WK VELTTH _\WaQJ' HRb] 1h NOW' g) k WlaQ) | TH
“HH] 24.10-"g’l _HLTH k WA [ U_-~\Wal UVB-?

U%- )57580 %5?=A;= ;0!;0)D' PO;>-P5$80;5 Lan ) %0 A;=7"*-/0 "'7"--
7-12 8 A*5'l 3=38->/070)*0%$5 Q5; =3%$%®2.41110);59-/0 7" >07-* /52;""%
-*->-1 8" T ;'1/=B 8=A" %A$%Y/# ,5/5 ;=3%BYR.412 —A;=$"57=30; A%B" .

W Expandable Tower g) Desktop
“HH] 2.4.11-1 | cQbaQ) | FaVH[ QDQ QHalLKF FaQ Hijl gOlw3-?

BTX D
VW microBTX Tower g) BTX Desktop [ u'?lng_" [ﬁg(}%&l_

“HH] 24.12-) U] OW ]1UNFK3-?
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) *,-/758 $*3%*55:

1 @QW-0!/510>=8=3#! "/ 98,", / 02 38, %$8%02 $0>A'2 8-;5 85A;0"-38=/5
A;5$8=D";0!) =; 5/# 853%*575/# $0>A'28 ;5.

arwNPE

SVKCWHHSCI O/gl Ul UHIh Ulgl &

L=":=8= , 53" 3=38>/=B )*0$" P';>= Chietec !5 57;-302:
www.chieftecru
L=":=8=/50:/=I >58;'5*! >0/ 859%3=38-> 0B0079-//# P';>= Zalman
/5 ;" A*S8P0; >= (J BO*079-//# _ReseatorlPlus.swrf).
Z0'") ; 58=3=38->/=| )*0$.
J /5 0>=8=3+! "/ 98;", [ +02 38; %$8%;02 $0>A'2 & ;5.
] $538=3=38->/=I )*0$, A7'H//58=93" A;0"07=""7 A;=38, 0E"L"07%
L="07985"/," !"H/ %5 .

"8 151/ 5 =8=/-70*"$=85A; -"5?=3=38->/0 ?0) *0$5

, "5 - " (<5&)/ -*B55;

Q5'- 7'8+A:=$*57=03/ 0"/=B PO;> -P5$80; " . e$5>'9 /= >= : '1/ =D#®
e$=1 /38 %-/8 /-0)B7/=I A= :01)=:5/ 853%*575// $0>A'28:57
e$=1 AO:#70$:0!)=; 5//# 3=33>/070 )*0$5?

Q5!"'8+ | #$=B-*->-/ 8" 3*575-8+3#3=38->/= )*0S.

e$=1 AO:#70$3$*575 /# 3=38->/070 ) *0$5?
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259% =( &0 855 -") "("p&A & "=- 0,-0/
&-8p *(<5/? 1& "=?81

N'$;03=38>/5 8B/'$5 (N]a ) "=;', %HA;0)*->= >'$;,00); 0)$=" 70!"0*#H
"703%0/5*2"58=-*-$8, 0//' 8 B/O*0?E"=?@@0"*-/[# A;0>=3*0"=B"=;0)" ! ;0!-
>': 5>= $0/ 38, U$8="/=B -*->-/ 8" %7'5A5!0/ 5B140°-140°>>.

UO NJa "7/03#3+3# >'$:0-*-$80/'$5 (/872 5+ >'$03B>=); >'$0-
-*-$8 0>-B5 /' 3=38->= (758 =$= 8=33% >'$; 07"=24"); "=;0)= A=*570) % %
"Si# | >'$0//=>=853%>'$,0// =>=-*->-/8>=10);59-/# (7=P;58DI/" 7=3
$= >->); 5= 85")).

J30)*="'382 "=;0)" N]a H

-;0185 %5/# 030"/ =B3$0/38, 9$8="/=B -*->-/8" /5 A*0@=/' 50 " A=-
AO'-:B/ -"=B, 5;,5B

->/09=//'38+""150!" "#HO0$D=B-*->-/ 8", #$' 98'0; 22 8+3%*57/' 80A0*0
?: 1" 38, ¥$8%:;=

V= DH>%?-0>-8=:/" ;0!>"= -*->-/8" 80A0*Q?E!/ 5BO7#8+3#" >'$,0/ -
10 >%7'5A510/' A07"0B5)0 A0, H0B$00; 7=/ 585B(70"9=/5 —, =:=/5 —?*=)=/5).

a-B/0*0?": /" "A*="= A;= "=?@0"*-/' N]a >09/5 !"-38=70 8 +0B 03
/0" /=B:

- >'$,0"=75*-/l# >58;'5*%! ?*=)=/02 hymx = 1020 >$> ' | =;=/02

Simin=0,2-0,4>%>;

->07=P'$5D# "*538="0381 AD"-;B/' /5 ?*=)=/%h,=1,52,0>%>;

-/5-3-/I# >'$0, 5™ >58;'5%! hynin=1-20/> '7020>%>.

U*# $0/ 8,0*2 #3$038'"=;0)™ /5l ) *+, -P-$8="/=>H"=30;=385//# -*-$8,0-
/IOE >'$;0 3P0AE' -*-$8; 0//0 -10/ 70" 0?05 5¢'1%

U*# 5 5¢'1%>0; P038; 9%$8%;=-*->-/8" '/ 8 7?;5*+=B 3B> 858"'-; 70?08*5
>-8075>= -*-$8,0// OE>'$;0 3P0AE(-*-$8,0//0 ->'$:03$0A": /=I 5 5+') "=$0:=380
"0R 8+>'$,0350A=A;03"'82"5+" ';5380™.

- &1$ 3+5&"6"7$ 3+//& 8F3HT+ 9=(- > ) #'*#H30)02 >'$,0!0/ 70"=| >--
807 703*'79-//# AD"-:BO/+ 8"-; 7=B8*.J 3/ 0"/5 A-;-"5?5D+0?0>-807%A0*#75H"
80>% @0"'/ 70'"0*#H3AM8-; 'B8=al NljUW¢Ln A0'-;B/" 1;51$" | "=30$02 ; O!-
7'*+02 1758/'382 (7-9/>) ' ?*=)=/02 ;'1$038', @0!/5:/0 A-;-"=@%H'7A0""7/'
AOBS /=%= 0A8=:/=B >'$03%0A". L ;5BB0"0>% -*-$8;,0//0 >% >'$;03F0A'
ZcN -100 AOQ'-:B/# !;5/$5 0A;0>'/ 2 HB+3# A%H$0> -*-$80/ ™, A;=3%0;-/=B /5-
A; 96802 30-40$L (;= 3%0$ 2.5.1).

] ADS*H=l 2-/-;580; !7'1 3 2H 355 %Y [# AKS5 AOA"/'l 7*#D' AD"-; B/
0)’H85

T *+ -/ # >'$,0350A5!5-9=8+""7 A*0@"; 538,5 /5 0)'H:8".

J7-;95/# 10);59-//# "'7)%5H8+3# 85%=> : =/ 0>: 3=?/5*=, @0"=I, *= |
PO80AD>/099%5.5, A73=*2 2 8+3#" AOA; -7/ H0>%A73=*2"5" 85"'7-0A73=*2"5-
U ADTR2 83#" A;=38; 'l "'1o9s*+0?0 3A038-;-9-//# L |, 7- >07%2 HB+3##3$,5 -
"'38+ -*-$8,0//070 AU$5 8*-"'I'l/ OE8 %) $= Z0!7?0;8%5 -*-$8,0//0?70 A0>-/#
8 %P=3AM8-;-9-//# 71 3 2HBB# 7/ -;580;0> 385/ %5 /# 3=/B0/ /0 ! ;01?0;8
$02 A "=/ /0?0 A% $5, #$=I 335 %H=); 5/% 7'*# $%A0"-;B/' 0)'HE85
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“HH] 251-=YQWQ@QaUuHHjl _JUHAINWS81 -1000:
1-1:50% 2-4—-*-$8, 0>57'8" *'/1= ;3 -308% $5"'7B=*#2 :5;
5-$5807; 6 —38=?>580;; 7—7-8%$80; ; -/ 8>/ " 3+$0?0"=A; 0>'/ 2"5/# ;
8—-7-8%$80; "80;=/I=-B -*-$8,0/";9-A73=*2"5: PO80AD>/ 09 9%5:5;
10—-*-$8,0/ /0 -A 0>-/-"5 8, % $5

TO);59-/# >09- )98=3P0; >0"50 -*-$8,0/ 5>=, #$' A0?*=/52 8+3#5)0 A;0-
/=$528+:-;-1 0)'HB8 A;0>-/ #>= $58070*2>'/ '3D-/ DEH)0 ; -/ 8>/ ""3H+$=> B5; 5%
8&;=38=/=> "=A0>'/2"5 [#>"=);507?0-*->-/ 85

*=)=/5 P0$98% =!/ 5. 5HB+3#7'5>-8,0> 08"0;%0) ' Hpg OE/'5P; 52>=. L'7)=-
8'85"80;=/ /' -*-$80/=, @0"=/=$528+A;= "15H07'EA-; "=//0 ?0 A%S$5 -*-$80 -
/™ 1 >58;'50>0)'H$85 38"0;228+!0);59-//# /5 -$, 5" . V;= DHO>%!0); 59-/ /#
/5 -$, 5" %"'7)=8=B:= "80;=//=B -*-$8,0/ 5B)%- "=#"*#3=030) *="038' >0; PO-
33, 9B8U= !; 5155 (8=A0" "=%;,="*-/l# , 7-P-$8= ;-*+HP/'38+ A0'-; B', 80A0?;5
P'2), 10?20 3$5/07; 5>%("'7 5 ?*. S3anning —;0!1?Q 855).

TO);59-//# /5 335 0?2, 5>' "=I/ 5. 5HB+3#B5; 5$8-; 0> "1 5H>07'EAS752 : 0?0A%-
$5-*-$8, 0/™ 1 AO'-;B/-2 !;51$5 L ZcN "=30;=380"% 83#; '!/' 8=A=%$0/8, 538%

- $0/ 8,538 0) %0"*-/ =I ;'l/ =>= 580>/=>= [0 >-;5>= (10);59-//# /5 3%5
10?; 5" U'#'"*#8+3#"/ 53'70% ; '1/=D' $0-P'DH 8" "'7)=88#-*-$80/™ ' P5!'I ;' -
[=>=3-;-7/'>=[0>-; 5>=);

- 80A0?5P": /=1 $0/ 8,538 "=$*=3$5/=1 1>'/02 $0-P'DH 85"'7)=88#-*-3$8
0/ ™ A= 1> $985/ 5B=*%A0"-;B/' !;51$5"7/0 30 A5752 : 0?0A% $5
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-QH AjLHf Wk Ua K jl al KOQHSIHaQ WbHh FYQ

J;'H &D# 1*="§"

Z'1$51*="¢" |5 A*5B=/=

U"0380; O//H , *'PY%5//# m

N-BY ' /- AD*'; Ob5//# ‘ \

\ 510"- AD*'; %5/#

a-;>"/- 0$3=7%5/#
85A-;,5 P080*'807, 5P'#

U=P%'%# —38'0; -//# n", 5%

CASSH3I#

a-;>"/- 0$3=7%5/#
857; %@5P080*'807, SP'#

Z0I7*+/5 7T=P%'#

mO; >%5//# )5l0"=B0)*53|

mO; >%5/# ->'8;/=B"
A =$0/ 8538/=B 0) *53B-| $0*-3$30;

“HH] 252-=YQWaQHIOljldH jI Wk U a[. 7 Wa HW1
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"=A57$%3%5 UB5//# AUSS AOAQ'-;B/ 1;5I$5! ?*=)0$=> ; -*+HP0> D
$%8 9G- / -A-;-;"/0 1>'/2"58=3+ @0l A="-7- 70 AQ¥'= $0/ 8 5BU5 3$507?; 5.
L=$0:=380"9R 8+3#'/ ;' "=7=$0/ 8 538%
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“HH] 2.7.9-5Qigl dLKWIWR FYQ_
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, "5 - " (<5&)/ -*B55;

1.J30"!" A=!/5 -/ [# A;0?;5>= Multisim.
2.330)*=""38+85>09 *="038' A 02, 5>= Multisim.

3.V-;-"57=85/-70*'$=A; 02 5>= Multisim.

4.Q5¢5, 885 [# 5'80>58=:/0701)-;-9-/ [# 3B-> ' ;-196+858" >07-*2"5 /#.
5.V; =/ 5 -/ [# 0)>-9 954020 0A0;%7*# 3''807'07%

6.V; =1/ 5 -/ [# 85P%$DEl gV .
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28. "B"-* 3=/ =-81& MICROCAP

MicroCap —SPICE-A07") /5 A,0?; 555 7*# 5 50?0'0?0' D=P;0"0?0>07-*2 -
"Sf# -*-$8=:/=B 85-*-38,0//=B *5/D27" | '/87?;,0"5 => ""10k*+H => ;- 75380
;0>.]=38>5;0!;0)*-/5 $0>A5 'H2 Spectrum Software. MicroCap ;0!A0'32 79 %8+
3#" 7"0B"5;'5/ 8B )-1$0, 80"/5 38%-/ 83+$5"-; 3# (demo), #5>5H0) >-9-//# /-
) *+- 50;57'0-*->-/8" =/- )" +- 100 "%*" (0)'H>P5 *%— 19,6 N)5I8); A;0-
P-3'1/5 $0>-;DI/5 "-; 3#, #$5/- >5H0)>-9-/+.

) *,-/758 $*3%*55:
%W FOCPQHHS  s) aWs *)

" $& 3+HBA: /5" =8=3#"=$0/%58=/5*5, 8% S/H# ?;5P'$", @O0B5; 5$8--
;=192 8+; 0) 08%3B->=, %A;0?;5>' MicroCap.

@3+H3&/" &HD "J"//= : MicroCap.

1. A;0?;5>" MicroCap AD) %99%58= 3B->%: 08=;=; O!; #7/ 0?0glV (;=3%
/0$ 2.8.]).

"HH] 281-=YQWdlaU UTUCHjl *s) KMicroCAP

_ 530857/ -;580;5V170;'""/2H10N\D.
[ 5*5, 865/ #B -*->-/85 U2 " ?25P' COMMAND !5758= /538%4\/

/5. -] [#:

.DEFINE convertl

+ONS O

+ LABEL=START

+ +ONS 1

+ +2NSO

+ +2NSGOTO START -1 TIMES

L A;0?;55/0>%"'%" AO7S' /5. -1I# (;(=3%0$2.8.2.
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“HH] 2.8.2—5WOMAKWHHSUL KNUjUW H_[ KIJHL
L /5+5, 8985/ #BgIV U2"™-38=1/5 -/ /# (;=3%0$2.8.3.

“HH] 2.8.3-5WOMAKWHHSU2 KNUjUW H_[ KIJHL
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/ 5¢5, 8%5/ #BglV U3""-38=!/5-//# (;(=3%0%$2.8.9.

“HH] 2.8.4-5WOMA[KWHHSU3 KNUjUW H_[ KIJHL

U03478=10); 59-//# :-1%%858" (;=3%0$ 2.8.5.

"HH] 285- Q[Obavé Ugl a> FYQ " dlaU'U'Ul TUSCHIjl * s)
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T>'/=8=!/5-//# " /55, 895/ #BglV U3 (=3%0$ 2.8.6.

“HH] 2.8.6-$ IHWHWOMB[KWHbU3 KNUj UW H [ KIJ HL
QO™ 10);59-//# ;-196+858" (;=3%0$ 2.8.7) ;510> I' 3B->02 A-;-758="=-
$+575:%

“HH] 28.7-5IKLUQ[ChaVé” Ugla® FYQ dlaU U'UI TUSCHIjl * s)
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2. U03*'7=8=3B->%A;= ;'!/ =B!/ 5 -/] #B:5308=?-/-;580;5, / 5A %?9="-
*-Il# 80@0
3.V0) %%58=3B->= 8, 128516-,0!; #7/ 0?0g |V

) *,-/758 $*3%* 55:
=" FRaQ  LHc ] VLh

" $& 3+HPA: 703*'7=8= 030"/" )') *'08-$= $0>A0/-/8" A;0?;5>/=B
ASS-8".

@3+H3&/" EHD "J"//= : Multisim, MicroCap.

1. A;0?;5' MicroCap "'7$; =8=P5* Amin.cir.

L ;-9=>" 5 5'1%: 53)"=BB5, 5$8-; =38=$ 703*'7=8=1/5 -/ [# "=BOG™ 7-, =P-
; 580;5 3->=3-2>-/ 8070 '/ 7=$580;5 (;=3%/0%$2.8.3 A;=;'1/=B !/ 5 -/ #BAGB5!/= -
$" '/ 7=$580;5 (;=3%0%$2.8.9. V0) %%58=85)*=D2 '38=//0 38'!5 !; 51$0> &) *=-
D'2.8.1.

ab)*=D#2.8.1 -$UWI] aW@ eLlFa HHI FaLFaWHLKK YlcLKcQk * ~ UVl UW

0 cQBa] IKLf FHVIQAHHSK M cLKex ™ A Wvdl UW
0 cKlf] IKLfFF FaQL
FFRQL a | b c | d e f g
0 0000
1 0001
2 0010
3
4
5
6
7
8
9 1001 1 1 1 0 0 1 1
a
g |
9
el |
g =

"HH] 288— 1T Ir HHSFQ QHaLKFQ ' FQ_QHaHljl LHC] Vel UW
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“HH] 2.89-=YQ WNQXW] Ugl a cQk ~ Wl UW
COSFQ FQ_ QHaHIjl LHc] Vil UW

2.L A;0?;5>" Multissim "' 7$; =8=P5* Bar Graph.ms10.
U03*'7=8=15*-9/0 38' AD$S!/=$" , $5*+ =B'/ 7=%$580;" "'7 !/ 5. -/+ | BA %?
@O0A0752 8+3#/5 [ +0?Q

3.V0) %%58=" A;,0?; 5' Multisim 3B->% @0!0) ; 59-/5 /5 ;= 3% $%.8.10.

“HH] 2.8.10—=YQ WNQXW] k]WOHY lHc'] Vil ULK
VO#3/=8=!/5.-//# AD$SI/=%" '/ 7=$580;5.

4.L A;0?;5>" Multisim "'7$;,=8=P5I* Shift Registermsl0. ] A;038=8=70 "=-
PHIY(;=3U0$ 2.8.10) 8570758=3="/5+" '/ 7=$580;=;'!/ =BF0O*+0; ™.
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“HH] 28.11-=NJr QHWYQ WTNU Q a[ ShiftRegister.ms10
$VKCWHHSC! Ofgl el UHIh Ugl @

1. Q5*5, 8%58=:53808% >'/= AGBS!/=$" '/ 7=$580;" A=)*=1/0 7013 (!>'-
/02 :5308=7/-;580;5).

2. U03*' 7=8=A0B5!/ =$=3=?/5*+=B *5>AQ 0%

3. U03*' 7=8= A0Sl /= $="/ 7=$580; "™ A;=;0!;=" 07/0?0 50 $*+$0B" :08=
; HOB$0/ 85$8" '/ 7=$580; ™.

4. U03' 7=8="A*=" A; ->=35 ",

5. L A;0?;5" Multisim % ASAD' Getting Started "'7$, =8= P5* Getting
Started 2ms10.

, "5 - " (<5&)/ -*B55;

J30"I" A=l5-1# A;0?;5>=MicroCap.

J 30)*=""'38+85>09 *="038' A;0?;5>= MicroCap.

V-; -"5?=85/-70*'$=A; 0? 5>= MicroCap.

e$ ' 92 8+3A030)= A7$2:-/# 3'807'07/=B 3->=3-2>-/ §=B '/ 7=$5
80;™?

V;=/D =A;0)08=7-, =P;580;5 38/ " 7*# 3->=3-7>-/ 80 ?0'/ 7=$580;5.

6. V;=/D =A;0)08=, $5*+ =B'/ 7=$580; " .

WD R

o1
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"R # ' #9%)+ -/ 135 5%5%7' 8: /"
8<=?@ATb HIBHE()+%,-.] 0131%&3155/ %!&638678 #3893 .:(, /7: <i-
5++ Op#t/ | 1 78&5%<5101313(5&=@5 7TA=(#B1<8 083:(5/55/, 0:-#8. + (! D; @. , 988,
915131 98.38: %:5.).

%="? — WA3<:5, E& ) <& 5& #98H&( ) Pp#/ -./ 0&5'DI55/ & 5:G5:B1 1<15
%( -1%. 1H (7. + D + D8: 51A8.:5- 380b: 1. 1<15%8

YHI<L OMIN?F<<OES, es—!.91638Cb! 3: 58A/ <:I 5!'Ho:., G8< 93 58[b8<
- (:- 0&(:-58< 5&:5!.,58< 3&<:3!<8.

OIWP @ =— (98! %!&6 F798.< (. | #98( &% 8785) (! %8D8YB:65) @ 57A+.

VP @ASDUISV— (. | #8(:#%, !7.1-15! 0:- Di# 03&17%(155/ #8&6:( &6
DB# +(!.,5&=94B5:78, / 7! -& (&/F 613:9 %80&5) D8&6<1l 15) 03! Al - ! %:#%,
| 51/(5&%1. 1<15% JKM, E& 01316) (! +%,) #9b5: (:-< &8.

YIDMIN?F<<O-1.916380b! 3: 58A/ <:I 3& <:3&< (- :H¥58< !6& 93 58H8<) :
(:-0& :-5&58<:5!. ,58< 3& <:3&<

VWH=<NYOP=UNPZPZ P=SHH>?Z — %3<:5, E& (:- 5&#8%#/ -& %89& 93 58D
58B 3&<:3:(, /78&) (:-0&:-'F 5'H6:.., G8H &6F< <! %3:!.) , B6%8E5! Hb:. , GEO&
93 58[b&98&3& <:3) (!.! D85!'HbG:. , G&9&A3! 5806&98&3& <:3) &%&3).

WH=<N\ <F OMIN?F<<O - 1.91638Cb! 3: 58A/ <:I 93 58068< : (:- 0& :-58<
58:5!.,58< 3& <:3!<8. O& 3: 5/ + %,(13B5F%!58I 5F93 58Cb: (:- B8.155/.

WH=<N\ <DH@PIN- -(! 93 5806& - 80) #98<: 3& <:38 1. 1<15%! <:| /78<8
0&(8515 5!B&-898#/ (16&/ 78< <&I1 - &3(5+ (! %3- :HHE8H3& <:3.

ADTGINT H@PDH- 3& <:3 1. 1<15%! (#9b5&( . 158H(8<:3+ (! 55/< .

ADTGDADMIN?F<<O - 1.9163806! 3: 58A/ <:I -:H#58< : (:-0& :-5& 5&<:5! -
.,58< 5!D155/<.

A @ZQU @=MIN-#) <! - 80) #7:( &%&3): (!.! , E& #965&(. /%, 'F 5! 55/.

N@ZQU- — 3: 58A/ <:I 5!'H6:.,G8< : 51 Hk15G8< 93 58b8<8 3& <:3!<8
16&!.916380b! 3: 58A/ <:I (13B5:<: 58I 5:< (:-B8.155/<8.

1?7 PRS- D#985! QSE& 31!.: )F @Q57A+ 6)-, -/ 7&9&1. 1798&3 -: &1. 1<1-

5%!(UOV), 5!0387. !- , 98! 5 849838 31 8#98.38: %:5., /7! (87&3 5! 510& :. , 5&(:-
738#95.! %I51<&1 6) %8 8-:. 15! /7 # <&HH8H (83:6.
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" NC2ADGBV- (. | #98(:#%, 17.1-15! 0:- Di# 03817%(!55/ JKM, /7! - & (&./F
613199680&(5) DSD#9%B&() 03!AL -19%:#%, | 5!/ (58%:1. 1<15%( JKM, E& 0131
6) (1 +%,) #ob5: (:-<&@8, H51- 80) #7! %D131B&) (:-<&() 73898LE:.

77] @H- 3: 58A/ <l 3&<:31<8 &%H&3) : (!.! -& #7.1-155/, /TE& 3& <:3
&%0&3) 6:. ,G8H ! 3&<:3(!.!.

5P @RSV ZHa F<<O— :<&(:35:#%, «(¥3! %8 8() D8#%s JKM ! )<&8, E&
HOb(#/ 514038 %8 (8H(0. 8( : !-15&=58&l 858,

5 —(83:6,/78H<IF (187) E:.,5:#%,3& %G) (155/ 1. 1<15%( : 78<0&515
o, E& 17(:(!. 15%: 1. 1<15%< (8D HERHBI<S.

* C=?DES— #) 7) 05:#%, - 80) #7:(, E& 3&9. /- 1+ %#/ /7 (:-0&(:-5: & 5&) 3:-
(5+ 980B6&Y%6= ./ (#B5&<:5!.,58B3& <:3:(.

* @b YL<SAOWP @@BDU@B 0= M-UHES<@@ @S@<<O M @N-— :<&: -
35:#%,(:-5&. 155/ ! (8-:.158H31 13( D#) -./ 78 5&= mO0& %8:358B(:- <&(.

* @b YL<SCDP @S DU@AS 0= @N<H-S<@ CDP @N- :<&(:35:#%,(:- 5&(-
. 155/ JKM ! (8-:.158H31 13( D #).

* @0 DYL<S @@ ?F<<O — :<&(:35:#%, | (98<! 9%806&9& ) #) 5155/ 01(58B 51-
#03! (58PAH | ) <&8, E& Al 51#03! (5:#%, - (H#5& (8587.! : 5!. 11 8%, -& -!589&
7.14).

* @ @F<S—D#85 QSE&31!.:)F @57A+ 6)-, -/ 7&9&UOU WR<0&515%
<8 5! (8-:.8 %97 #<&HIUH58H(78<0. 17%+ DBH) (83:6 %!(:-- 1.8 %q ;- QS

* HNSN\ <= CDP @ =— (:-< &, /7! | &A5+(155/< <&1 038 (1#%8-& 98!( -
<)(155/ . +-1H 5! D68B<!%3:!., 58B(¥3!%D8:5G8B51038H5 %8B 5. - 7:(.

* HNS\\ <= <FQ H-C<OBV- 513! (5:#%, /7! | &A5+(155/< <&1 038 (1#
%8& 98! (<) (!'55/ .+-1H 5!D68B<!%3:!.,58B (%3!%D8:5G8B51038H3 %8B 5! -
#-7(.

* HNSN <NT HRQZHQ- #) <! 351 51 03! A+ (155/ &BF7%! (- 08D 98) H&I&LT#H
0.)! %A=-& 7389806&( ;- <&8.

" =TfDVg NT BH<N\<NT H@PDH - 5!H6..,G8H -&0)#98<8H 3&<:3
1 1<15%!

" =TfDVg NT ]l @H- 3: 58A/ <:I 5!Hb:.. , G8< 93 58[b8< 3& <:3&< &%&3)
H 5! Hk15G8< 93 58b8< 3&<:3&< (!.! ( 0&#-A: I &3&<!6& ( 0131B-5:H
O&#!- A..

' =TPF<gNT BH=<N\ <NTH@PDH- 5! Hc 15G8H- &#9$058H38& <:3 1. 1<15%!
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" =TPRgNT ]5) @H- 3: 58A/ <:I 5!'H<15G8< 93 58[b8< 3& <:3&< &%&3)
5'Ho:. , G8< 93 58b8< 3& <:3&<(!.I ( 0&#!-A: | &K<

" =TPFgNT <=S0B- 3: 58A/ <:I 5!'HK15G8< 93 58[b8< 3& <:3&< (!.!
5'Ho:. , G8< 93 58[b8< 3& <:3&< &H&3) -& #7.!-155/ ( 0&H# - A: 5! %<

' = HeYh C=<<O M@JHNSN\ <@ P @N — 0&(5! 988(! . :#%, 5! 03! A+ (155/
&BF7%! <&<15%)H&I&13G&I&(( 1- 155/ ( 03! Al -1 9%68H #45 D8 <&<15%)HOE&
(:-<&. 155/ -& 7389806&=(:- <&(8.

' = HFYh C=<<O M@ =(@BJ@@CDP@N — 0&5! 988(!. :#%, 5! 03! A+ (155/
&BF/%! <& 15%) H&9&013G&9& ((1-155/ ( O3!'Al -1%8H #4b -& D#Y& &=
(--<&8.

' = HEYh C=<<OPDa\ =(BU@NPN CDP@=PN — 0&(5! 988(!. :#9%, 5! 03! A+-
(155/ &BF7%I<:| O& :- & 58<8 D#YF&(8<8 (:-< &(!<8.

' =SOB-3: 58A/ <:| 3&<:31<8 (!.! : &%&3)-& #7.1-155/,/ 7TE& 3& <:3 (!.!
6., GBH3& <:3) &%&3)

" Na<L ODIN?<<OEL, el —1.91638b! 3: 58A/ <:I 5! H<15G8< 93 58[b8<
- (- 0&(:-58< 5&:5!.,58< 3&<:3!<8.

" @B=?V<NTH@PDH @MIN- 58<:5! . , 58H3& <:3, #0:. , 58H-./ &%&3) :
(1.1, E&H#b5&(. /%, 'F 5!55/.

' @BE=?V<NTH@PDH?3& <:3, -& / 789&(8 5! DI+ %#/ (:- B8.155/.

' Z2V@=?BDG- . 5./, E& (:-0&(:-IF 5&<:5! ., 58<) 3&<:3), (:- / 7&9&(:- -
7.1-1+9%# (:-B8.155/ 3&<:3:( ) 3! : 93! @OB&I& &63! | 155/ 0& :( - &0)#7:( %!
08&#!-&7 X7E& 5).,&! .:5/ 3& %G&!5! 9&3885%. ,58& %& & !9%: (:- B8.155/
(:-7.1-1+ 9%#/ ((13B(:- 515! (:-'F<5:—(58 .

#MNAYOM@ZQJZ , " — <58 587 ) @3<).!B -80)#7:(, E& F @57AF+ 5&
<:5!.,589838& <:3) %l )| 8%,-./ (8 5!DI55/ [B#.&(&9& 5! D155/ - 80) #7).

# X@<FOMN?F<<O-& 51 - (&B93 58068B(:- B8.15, ((13B5F 6&58! 5P,
E& (8 5!'DF 0& & 155/ 08&./ - 80)#7) (:- 5&#5&5). , & &= :5:= Z AH#B#A<: - &0) -
#7:( %108 - &7F (:- B8.155/, 5! H6.8 | D:-&5). , &&= :5:=

#@NTC=2—(!. , (13B5F:- B8.155/ / 7&9& &3:(5+F 5) .+ .

# X@NT @CDH-8%:3, 58] 5F 51 D155/ / 7&98& &3:(5+F 5) .+ .

#SCDH- %3<:5, E& ) <&5& !#8H&()F%#/ -./ 0& 5! D155/ (5)98:G5:B 1.1-
<15%( - 1%. 1H (7. + D+ D8: 51A8. :5- 3806: 1. 1<15%8
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i FHRIDA<= @MJ=— 08#!-7!, | [78&+ <& .8 (1 &88<!55/ /7 | &3), U¥ :
51969) ( 'F5!55:, !.1l 5&(:- - H58B 3& <:3:( &%663) %!(!.! . Z 3! : 93 @IH&I&
863! | 155/ 0&./ - 80)#7:( &48&3) : (!.! 0131738(! + %#/ 0& 5:#%6+! 6&D HYB&(&.

I @FM2ZQJZ- 0&.1, &<1l 151 5!'H6:. , G8< : 5! Hk15G8< 93 58[b8<8 3& -
<:3I<8,/71(8 5! D Pp#/ (18 B5&+ -&0)#7) : H&O&&.& 155/< (:- 5&#5&58<:5! -
.,5&9&3&<:3). Z 3! : 93 @IBb&9& &63!1 155/ 0&.1 - &0 #7) <HBW#H/ < - (&!
.:5:/<8, E& (:-0&(:- 1+ %, (13B5 &) %!58I 5, &) (:-B8.155/< (:-58#5&5). , & &=
b=

i @MU= B 3793 'F5!55/ - (&B- 1%. 1H (8 5! DI58H 3; 58Al+ =B3& <:-
3:( -& #7.1-155/.

i @MU=] <=SCB@P- 0&#-7!, | [7&+ (I -8 )%&3+Fp# 51%9 )
'K 5155:, 9%86%&5! Hp:. , G8H 93 58068H 3& <:3 &%&3), /78H <15G8H ! 5IH-
<15G8H93 58068H3& <:3 (!.! !6&-8&3:(5+F H&). Z 3! : 93 @CB&9& &63! | 155/
0&.1- 80) #7) &%&3) 3& <:E15&0:- 0&.1<-&0)#7) (1. .

i @MU=D] | @@P— 08#-7!, | [7&+ !(1-8 )%&3FPp#/ ! &3 )
'F-5155:, 086%&5! H<15G8H 93 58C68H 3& <:3 8%&3), / 78H 6., G8H ! 5! Hp.., -
G8HO3 58068H3& <:3 (!.! 16&-&3:(5+F H&).Z 3! : 93 @6&0& &63! | 155/ 0&.1
- 80) #7) &%&3) 3& <:E15&5!- 0&.1<-80)#7) (!.! .

1@PDH- DB#&(1 5! DI55/ . :5:H5=(1. 80858 (-:!<198!, - & 858, WEE) )
(863! 58B & 858AB (8<:3+ (!55/.

FHAVKL <= HEYh C=<<O M@HNS\ <@ CDP @ N — #131-5/ 988(! . :#%, 5! -
03! A+ (155/ &BF7%! <& 15%)H9&013G&I&(( 1- 155/ ( 03I AL -!9%68H #%45 DS
<8< 15%)H®&(:- 5&(. 155/ -& 7389806&(:-< &(8.

FHAVKL <= HeYh C=<<OM@=U@@ CP @ N- #131- 5/ 988(! . :#%,5! 03! -
A+ (155/ &BF7%! <&<15%)H&ID1I3G&I&(( 1- 155/ ( 03! AL - ! 96SHHUE -& D #YB&:
(&(:-<&(8.

S<MHSNT M@ ZQWs- — 6) -, -/ 78H: - &0 #7:(, E& (#9%5&( . + Pp# A.&+
HEHM< &+ - 8O) #7:( %!0&#H!- 7&+.

| NoH@ D5 | #98#8&() + %, - ./ 0131%&3155/ %! 8638678 #3939 .:(, I 7: <:-
S++ Op#/ | | 7T&58< - 8#7319%&= 510387, - - (:H7& &5 @ 57A'= (#B1<8 AS@B&(8B
03898&=( &6D8% + (1., 58B 1#8&6:(, 9889L3:(, . &ID68B 1. 1<15% : %:5.).

C S U@=ODP@=—(:-<&!,/7! 038 (& 8%,-& 51#H3&<& 58&#% &6 F/%!(8 -
785) (1 %8 1/ 7:, 1.1 51 (#:0898:65: @Q 57A=
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10.

11.

"$06 ") +%, .). 013" .35 .

"$9%'$(
| HS&)VHE, .. . 02*45  #) 67 #654)* -6 9)**< 2)*@ C'DE45
2C F=$ 3 4$) 59 HO. [, ... H&')#, J., . 3% 2) #4,

J. K. M Eb#4 6$=). ;) $42. C2D)5# ;. 00 Q#7$@ , R 7T#$2 E 7S. 6 9)*; . 1) -

6. —R' 7#$25: RTUQ 2014. — 182.

J*) 267V WAS))X =457*D) 5F6A* ' ;' #67%) ) *@CST0I75 )$ *2) *4=Cr4' 79)" 4*<*

YYE$S! 0 )$42. C2=D / [Z.0.\7$>*4, ] .\. '<$ Z.Z..' :N5#
..a$*4]; G$TE. EB)., C7*c.] \. '<5; R 7#$2 E7S.69)* . 1) -6 —

R 7#825: RTUQ, 2011. —495 2. — (K' 7=X%O*4=6 9)** <@
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40. |' 555m! 3 - 1.46 152 N=7
41. |' 56T*h 10 - 1.50 152 N=8
42. |' 56T*h 8 - 1.49 152 N=8
43. |' 56Im! 7 - 1.46 152 N=7
44, |' 5724%4 - 1.48 152 N =14
45. |' °( 038 - 1.38 151 N=8
46. |' j' 058 - 1.43 151 N=19

1WCR) @C

47. |Rma-0,125 1-340° +[ 1.23 157 L=6,D=221=20d=06
48. |Rma-0,25 1-5.140° +] 1.23 157 L=7,D=31=20d=06
49. |Rma-l 1-1040° +] 1.23 157 L=13D=66;1=25d=06
50. |v43-38Z 1504.740° +[ | 1.26,1.27| 1.65 L=165H =155;1 =10,h=7

%@HACR ) @C
51. |'4 303 - 1.32 153
52. |'a 315 - 1.33 162
53. |'a 368 - 1.33 154
54. |'a 829 - 1.33 164
55. |'a 940 - 1.33 168

MVHZ+,
56. |6 <6890<9C3 - 1.22 174
57. |8 <6890<9C3 - 1.22 175
K1, FGHZ

58. |f T?86[ 63@O - 1.36 -
59. |GND ([ 0:.0) - 1.18 -
60. | 02@! @8K - 1.17 -
61. |! 89@0 - 1.34 -
62. |' 6890<91 - 1.21 -
63. |' 6890<92 - 1.22 -
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<#1.#8%( K#< #8q !

)+ ) 6

Q#L! 1#9% 18( 1! L%

6.1<, @HC a W HGH FT)@.)@)] @T).Cp 8

C1Vv2V3,C7 | KM6A-H50-108r £10% R1 Rma0,12551 <+ +10%
V4 ' 71-6-47 <r £10% R2 R ma0,125470+ +10%
V5 ' 71-6-3¢ <r £10% R3 R ma-0,125100+ +10%
V6,VOV11l ' 71-6-22 <r 10% R4 Rma0,125-82+ +10%
V8 KM6A-H50-108r +10% R5 Rma0,1251,5 <+ +10%
V10 KM6A-H50-478r +10% R6 Rma0,125-36 <+ +10%
DAl 'j! 058 R7R8 V4 3-382+30%
DA2 ' °( 038 R9 Rma0,1252,7 <+
VD1 KB109B R10 R ma0,12510+
VT1 KT368 L1 63J9<634pmO0.8- 4
SAL1 T1
<,@H.1(57 O3 Y@CB,b)
C1 ' 71-6-5[ <r £10% DAl LM 1800
V2 KM6A- R1500-2,5 8r +10% HL1 Im 307
V3V4 KM6A-H90-228r +10% R1,R2 R ma-0,125-39 <+[ +10%
V5 KM6A-H90-338r +£10% R3 R ma-0,250-1 <+[ +10%
V6 KM6A-H90-0,33 [ <r £10% R4 Rma0,125-20 <+[ +10%
V7 KM6A-R 47-390Mr +10% R5 V4 3-387+30%
V8 KM6A-H90-0,22 [ <r £10% R6 R ma-0,125-3,3 <+[ +10%
V9 KM6A-H90-0,47 [ <r £10%
<,@H.2(FM RUQ) +U ) +DA\Db)
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4 =6N63X @8KN6ND9<0h

C1 ' 71-6-470 [ <r £10% DA1 TDA2003
V2,V3\V15, DA2 TDA7000
VvV16\V18 KM®6A-H50-100 8r +10% L1 83J%634pm0.4- 3,5
V4 V10V12 | KM6A-H50-108r +10% R1,R5 V4 3-387+30%
V5 ' 71-6-1000 [ <r +10% R2 R ma0,125-220 +[ +10%
V6 KM6A-H90-0,22 [ <r +10% R3 Rma0,1252,2 +[ +10%
V7V11 V13| KM6A-R 47-220 Mr+10% R4 Rma-0,125-100 <+[ +10%
V8 KM6A-R 47-180 Mr+10% R6 Rma0,125-820 +[ +10%
Vo V19 KM6A-R 1500-3,3 8r +10% VD1 KB121o
V14V20 KM6A-R 47-330 Mr+10% VvD2 'V 147
V17 KM6A-R 47-150 Mr+10%

<, @H.3(5] Y@CB,b)
Cil 'R 6! -( 50-688r +10% VD1 ' C156A
V2 K50-29-100[ <r +10% R1 R ma0,25-1 M+[ +10%
DA1 UAA180 R2 R ma-0,25-18 <+[ +10%
HL1...HL4 'm 307 R3 V4 3-387+30%

<,@H. 4(HCT ,.)@H Y@IC,/ DBDFX. ) @,W, W) B) TFJ
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4 =6N63X @8KN6ND9<0h

C1V2 KMGA-H50-100 8r +10% R3 V4 3-387+30%
V3 K50-29-1[ <r +10% R4 R ma-0,125-10 <+[ +10%
V4 K50-29-4,7 [ <r +10% R5,R6 Rma-0,125-2,7 <+[ 10%
DD1 K561m! 7 R8..R15 |Rma0,125200 <+[ +10%
DD2 " 561*h 10 R16...R23 |Rma0,125-100 <+[ +10%
HLLHL2 | !m 307 SBL,SB2 |4 -1
RLR7 R ma-0,125-100 <+[ +10% VD1 = 5220
R2 R ma-0,125-620 <+[ +10%
<, @H.5#W)B,.®HC\ HF,J .DAb FM-Y@\ B, b, )
C1 'R 6! -R 750-2 8r £10% VT1 KT940
V2 K50-29-220 [ <r +10% RL R ma-0,125-300 <+[ +10%
V3, V4 K50-29-2,2 [ <r +10% R2 R ma-0,125-820 <+[ +10%
DD1 K561m! 7 R3 R ma-0,125-82 <+[ +10%
DD2 K561*h 8 R4A-R6  |Rma-0,1251 M+] +10%
VD1 'c 407 R7 Rma-0,25-1 <+[ +10%
VD2 KC156 R8 Rma-0,125 1 <+[ +10%

<, @H. 6 (LF)/ DV,bB3 H, @+HChYUQl )W)@W
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4 =6N63X @8KN6ND9<0h

C1 KM6A- R1500-1 8r +10% R1 R ma-0,125-510 <+[ +10%
DD1 K555m! 3 R2,R5 R ma-0,125-1 <+[ +10%
DD2 ' 5724%4 R3 R ma-0,125-220 +[ +10%
DD3,DD4 ' 555*- 3 R4 V4 3-382+30%
HL1...HL32 | !m 307 R6 R ma-1-220 +[ £10%

<,@H.7( OMA@W\ HC ,.)@@FHXN

C1 'R 6! -( 50-100 8r +10% R1, R2 R ma-0,125-270 <+[ £10%
V2 K50-29-2,2[ <r £10% R3 R ma-0,125-510 <+[ +10%
V3 'R 6! -R47-510 Mr+10% R4, RS R ma-0,125-15 <+[ +10%

V4 'R 6! -R47-120 Mr+10% R6, R8 R ma-0,125-68 <+[ +£10%

DD1, DD2 K561m! 7 R7, R9 R ma-0,125-100 <+[ +10%
Val, VT2 '‘a 315 R10 R ma-0,125-8,2 <+[ +10%
VT3 KT829

<, @H. 8 (5FG.@WD )W\ | LHU@. )@+FXVBFX DWHHXI @Dz W\
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4 =6N63X @8KN6ND9<0h

Ci1V5V14, R1,R4,R11,
V17 K50-29-10[ <r £10% R13 R ma-0,125-47<+ +10%
V2V3\V8, R2,R3,R10,
V12V15V16 | 'R 6! -( 90-0,22[ <r +10% R12 V4 3-382+30%
V4V10V13 |'R 6! -( 50-10 8r £10% R5 R ma-0,125-390<+[ +10%
V6 'R 6! -( 50-1008r +10% R6,R9 R ma-0,125-1000<+] +10%
V711 'R 6! -(190-047[ <r +10% R7 R ma-0,125-680<+[ +10%
V9 K50-29-47[ <r +10% R8 R ma-0,125-4,7<+[ +10%
DA1 LM 1040 VT1 '4 303

VT2 '‘a 315

<, @H. 9 (5 HANIGR FGHC\ +WD, H, FGHC\ @I OFX.)@. \BT@D DhH) RZ .,
T, F, HRD)
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4 =6N63X @8KN6ND9<0h

C1 'R 6! -M1500-1 8r +10% R1 Rma0,125-150 <+[ +10%
V2 K50-29-10[ <r £10% R2, R5 Rma0,1251 <+[ +10%
V3, V4 'R 6! -( 50-1008r +10% R3, R4 Rma0,125-10 <+[ +10%
V5 K50-29-1000 [ <r +10% R6 Rma0,125-20 <+[ +10%
DA1 LM 7805 R7 Rma0,125-3 <+[ +10%
DD1 K155f 1 R8...R10 |Rma0,25-30+ +10%
HL1...HL6 |!m 307 VTl 'a 315%

VD1 - 213 VT2 'a 829

VD2 'V 139

<,@H. 10(e.@NR)Y)
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6.2.<, @HC a W HGH FT)@.)@)] @T).Cp 9

<, @H.1

<,@H.2

<, @H. 3
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<,@H.4

<,@H. 5

<,@H.6
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<, @H. 7

<,@H.8

<,@H.9
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<,@H. 10
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