Appendix

Z A A (Logic Works) 5
Ahg

01. EAA ATt 31 F&
02. 3|2 J217| 2 AlSao|M Als b
03. EAA0f|AM X|5k= ES AL
04. &% 2lo|=ef2| M=t
05. &% z2lo|=e2| M=o

06. 7|EF Atet



6

Section

CIXE =222

@ =Age

7 =492 s s T4

=

2R AT ARl 74 AP, YEE 1 A B A, ofdel 44, T
AE Alo|E, Z3=e|3|R, Aulo|A(spice) 3|2, VHDL(VHSIC Hardware Description
Language) 52 AMEE 4= itk =81 ol E&(drag and drop) 4|08 BE AE
THAEt 2 % Qlol AREe] Helsle), B4 3120] % BRolqmy ot e 5
M S ATE & 5 A=F ol SlojA Aladold =5l 4A tHag 4 gl

B2 JHe 2292 Fujo]A|(hitp://www.capilano.com)A ¥ == 3t 2
< SR AlES] HARISA(Design Works)= 7150] EA B st 22220
=98 o WES glom, dasihd tailel2o] Hi Mals Wb Ads| He A
= F2 iRol 309 ol MHoAu B 752 v AR 4 Qlrh, 2AYAE A
Tt 9t GRRQIG Ao s Sk,

o EI}‘N
n)

2294 5.0 WAL VHDLE 7H5sfe, A4 elolugfel 243 25 gl
5| Tk ol ujs) Abg o] Tietalu, 7150 stk HAII] oY 4 glom),
s o) 822 il Algeolsh & 4 ol A He2 24l 4 ek

2
PV 220 AGHE dofiic

@ =9 s 74

LogicWorks 5
3 Logicworks Home Page
| Read Me about Logicwiorks 5
8 rernove Logicwiorks 5
(a) AIE} OllollA A1

[32 B-1] 2EI2A A




A2 Wikl A] [LogicWorks 518 Z2lalAL} ofo]2S tlEZesle] 2HYA
H Tt 22 gho] yhet,

i

Logictorks 5 - [CircuttL.cct] [E=S EER

& File Edit Wiew Schematic Simulation Window Help RER

|8 |2zt olefh sal+|+] slo(=|z| 2wl @ E2Y £

| olx|-| ok 1 o B AlZ2lo|d =7
zlxd
“ ||| A usReREs =]

@ CIxK! 2= q

2

‘g Circuit!.cct

ns

200 . 400 . 600

|- 1x

@ MEgold H=2

@ gArel Y=L (Design Window) : 3|25 )= 99
@ AEYo]A Y=Simulation Window) : 3]29] AlEH|o]A
@ BEE J=2(Part Window) : ARESH ELE(Part)S AEisi= o
@ E29) =-HDrawing Tools) : 3|25 |+ E4=2 744 & vHtool bar)
® AlEYo]A E=7KSimulation Tools) : AlE#o|A A 4=3sh= & H}

Ang Feis
ol
o

E2 0| 32 Ts

IR PNl ol B PN ==y
P20 @6 © © ® ©

(72 B-3] E2Y & bt

D E218 A (Pointing Cursor) : F322 AelsiALt AS 28 uf A&
@ AAE AA AR R A o AR

@ S2E 1 AN ¢ 215 Pord] o}BolLt HolEe T ) AL

@ Ao g A d% AL f AR

rr

A(Logic Works) 5 At



® YAl Y= =4 H7|(Zoom out)
@ ARl Y=g g 27](Zoom in)

e F710] 5HA
© git 27|12 2

AlE2|0]d £ Hiel F2 7|5

= glelsl (sl oy olx|=| olbh| —— ) #[___ om|
DPQRABDOGE®GDO® O0H @B®® ®

[T2! B-4] AS22|old & df

1 Show/Hide Simulation : Al&g|o|A A1} Ho|7]/<7]7]

2 Add Signals to Timing : Al[Edo]A Y=o th2 A1 (Signal) 7}
@ Trigger : £4 A5 9|52 AlEH 0]

@1/0 panel : &9 A= & & S

(® Simulation Parameters : 29| u}g] XA t]djo]AQ] AR 7F ZA o AL
® Stick/Unstick Signals : 00]U 12 7F& IAAF]

@ Reset Simulator : AlEH|o]Ad YE2E 2|

Clear Unknown @ 255 525 2]

© Zoom in Simulation Window : AJE#o]A Y22 S

Zoom out Simulation Window : AlEg0]A =S =4

@ Normal Size : AJEH o] YeLE AAF 7|2 &

@ Stop Simulator : A[EFoJHE AA|

@ Single Step Simulator : A2 2 AlEdo|H

Pause Stop Simulator : Al[E&0[E|S ZHA| HE

@ Simulator Speed : AlEg|o]A &k 244 HHbar)

Run Simulator : AJEdo]A 4=3)

22 50| 72 75
RE YEPan Windows)e ABHOIHOIN ASE FE(Parn) Helele gelow
74 Uh-& The %03 2ok (AL LIBRARIES]S] v[2 L2 222004 3ok

BE glo|HeelE ¥ 4 itk

8 OXE =2laz



=
ALL LIBRARIES - | 94— 2{0|=2{2| MEH

] — — o2 &2y

W Proview @——— 0|2 £7| MeH

Filter: — EZ0|E UE(RE )

Adder-f
Adder-3 wu/Carr

Analog Ground
anE_E_nc

and_h - EFEAE

[02] B-5] BE =2

(2 B-6lols 70 efoluelele] elAE Yehgisd, 740040 7400 TIL A

O|ES0] Qlom “Simulation Gates clf’o= Z3h=g|329] AA50] Sty ESH
‘Simulation 10.clf "oz ZA20f|M Aelsl= A& 2AkE0] et webA AlEd ol

Aot 929 Folud 7] A4E Far lErollr] Zobx Hagdste] 23

| 7400, cIf >| |Simulation Gates,clf ~| |Simulation 10.clf =]
Filter: [~ Preview Filter: [~ Preview Filter: [~ Preview
w400 ~ aMb-2 ~ -5eg Disp - Black ~
7402 SMD-2 (1-Iny) 7-5eg Disp - Blue
403 AMD-2 (2-Inw) 7-Seg Disp - Cyan
M AMD-2 0,C, 1-5eg Disp - Green
03 AMD-3 1-5eg Disp - Magenta

_10 AMD-3 (1-ny) 1-3ea Disp - Re
4100 AMD-3 (2-ny) 7-5eg Disp - Yellow
o101 AND-3 (3-Inv) 7-5eg Disp Inw - Black
102 AMD-4 7-5eg Disp Inv - Blue
w103 AND-4 {1-Inv) 7-5eg Disp Inw - Cyan
T_103.a aMD-4 (2-Inv) 1-3eq Disp Inv - Green
T_103.b AMD-4 (3-Inv) T-5eq Disp Inv - Magenta
74104 AMD-4 (d-Inw) 7-5eg Disp Inw - Re
F_105 AMD-5 ?—Se? Dlsp Imy = Yellow
T4_106 aMD-8 A3CIN Display
T4_106,a MAMD-16 Binary Probe
F_106.b MaMD-2 Binary Switch

107 MAMND -2 € 1-Inv) Clock
M _107a d MWAMD-2 (2-nw) b Glitch Detectar e

[12 B-6] 22 2=R0{M 2io|=22i2|d BF H7|

Bl
S
98

RERIETN

(Logic Works) 5 At

9



10

Section

CIXE =2lz2

- @ gz 7] & Aol s A4

T o) 74164 242 0|83 1T oA Fo B Telok ARl M U
shin,

E2 Log ith, cct] =18l x|
§ File Edit View Schematic Simulation Window Help REIE
Dz (a|&] o [[mle] 2 lolalN A al+ |+ =|=(=|=] o) =]
[% mw[x| 2408 ox|=| @& [k —— [ 35n53ﬂs‘
)
=
AL Uraries =]
FEEDBK
I —
1A ac o
. e ot
PR B Y 8% e o Fiaz
CLK—PCLK acC f- Fiter
QB - = a—|
o St
| AND-4 (31nv]
AND-4 b4m]
b
| ANTENNA L.
|| [esoios
K1} _>l_|
} Binay Sich
&  Circuitlcot BRIDGE [
B
Ready [

[T12! B-7] 741645 0|38t oilx| &HH

@ RE el 4164 242 BEle]
OREE:

FE det-of SolHee] 2jAEA 741645 AdE3l7] Sfel] “7400.clf” 2|AE A
74_16427L5 7L, Filter @50 “74_16475 =3t} 22 & Hegedth

22 7 u
@ HAR] A2 ANE F715L, 7|IHES| SMIRE F7 Ak WRE A,

@ et 92 Aok Fekd 74 164 44 AT > 9l ol 242 1Y
75 Rshe 9x)o] 31 Fsk Adste] 247} e,

@ 1RSI vk 718 LEAL § vle) ZAY ANE Heslo] EQE B
= A ekt



© Ex FF o] 57 o5 URAR 2 AHolM HAR] =R 2t o
7 shtel FEnt " = Q) E,

2 Log 5 - [Circuitl, ccil —lgx|
B Fls Edt View Schemalic Simulation indow Help |
l(a(@] &%(mE 2ol X[y [l [+] S[=(=]=] 2w =]
= mlels 2z sl ofx|=] S|k = Tos]|
=)
L | | oo
13 164 on
A A% Sk
2 g aQF ﬁ bew EEE\
=d clR 35l - P i
-S>clk ac B -
aB e
QA -
H - i
'8 Cireutl.cet
x| s 200 AD‘D 600 800
Loty 5
Ready [ NoM [
[12! B-8] CIXIQ! IR0 HE JIX{Ct =7

@ XNOR 7°o|E 443171

M BEE Ax Q204 ‘Simulation Gates.clf *S AE5le] ‘XNOR-2’S t|E&283H}

@ 7|HEY U WIS A2 F XNOR-2 AO|ES 7 g=ichy) 74_1644 zug
QG, QHY| o] g slof Z=3ltt

@ AFolx 7|15 w5 EQIE REE A3kt

@ XNOR Al|ES o7t 92207 taTslo] 74 1649} 7HAS wejze),

164 qu'3— 164 Qq3— O
1 1 11
LA oF ! A oF !
2 QE? 2B QE:?O
<9CcLR 88{ “29cLrR 825
£>coLk QBg* Sbeoik QBg*
QAR QA

(2] B-9] XNOR AO|ES Melstod 27|

1T
Jhu
us)

- 2RI A(Logic Works) 5 A2 11



12

@ N1d aEEp

@ XNOR Ao|ES| 8 25 EdfTslo] Alde ket

@ 74_1649] QJ2fet Ac] A}, ol) A 71t lovl 712 e 4 WS =A@
S olom], dae M A 19 Selsiel Az AAuel=x] Selst 4 ot
@ 74_1649] Qe ol A1 Aale] AR0| Qe o] it

164 qnid 164 uB—
Qcl2 QG{le——
2 A QF 1 2IA QFfi
B QE? B QE;
<0 CLR 881 <29cLrR 82 5
L>cLk QB;‘* SbeLk QB;‘*
QA3- QAR

(72! B-10] AT SH25p7|

@ 29175 2% ]

D HE Y294 ‘Simulation 10 clf & AEl5}o] ‘Binary Switch’E HEZ85}
74_1642] CLRTo] ABFHAHAY 7= 5 AMAF A& e 245 Edast
of o} 53 Aol [snit] 715 2 Agefol A =2fLsfof ),

@ FE w204 ‘Simulation 10 clf & A5} ‘Clock’S HEZE5}L 74 1649]
CLK o] gtth,

(*F9| . S5} AR 22 A ety HH 2508 Algdoldo] HdE=
7897k ik, ol F¥ekA] EaL (AlgdolE HA|(Stop Simulator)) HE-E FEtt)
164 cH 164 oH
1A QG‘E_)DJ 1 F ) ra—
B oF [ 45 ar @
1- 9 o f2 1- a oE (1@
S l— clr R so—2q R SR
oLk ggf‘— _I—S CLK Qg B
QB
QA E o
[T B-11] AIXIRH 12 5|

OxE =222



@ Aldof glolE(Label) £ol7]

@ E29) & vl "aE

H
h
2 AR ol mope] AN BOR 2ste] Fol2S ol 4

S8 Eeiagit,

[ X[V A 4 [+]

@ ‘CLK™E Yo}l [emer| 7|15 2Lt
@ FolEL 2Esto] Al1da} 94 Al olsit)

@ ole} Zre- w2 ‘FEEDBK’, ‘D7, ‘D6’ 59| gojES &9l

9L X5 AR HS o 1 4hS ob 4 eh,

FEEDBK

164 QHﬁL
ac12 )
1 11 D6

—1a oFt

2g QE?’
%R D
0 ac?-

8 4
CLK r>cu< 821
] [T13 B-13] 2lokE 20171

@ =28 (Probe: 54 FEo| Ald 7Ah AA

chelol2e] £ A

HE ArQof|A ‘Simulation 10, clf & A=5}o] ‘Binary Probe’& HYEZ23 & 7t

& YA she Aldel gt

FEEDBK

(72 B-14] 22 217 9

HZ2 B 22X A(Logic Works) 5 A2

13



14

CixE

@ AEdol A3

D AEH A E ulollA AEFo]d Ad(Run Simulation) HE(#))S S5 A8
gojAo] AlztElo] AlEHjo]d YEof Efo|(Timing)o] &%l

= 2lessl 2% 0% olx[=] o|k|k] ——[#]_____ 1nd|

[T2! B-15] AlZ20|M &3 HE

@ €[> HES 251, go|Y dx$o AAUo] ) E= Z2HC) FAtEE 4
-Ll,*é//\]ﬂ-?_‘r-,—](pmels/nme unit) ol 1004/ A7k = ¥}, of7]4] “time unit’
& Ins(Hie2) 2 A2tk Hefsic,

= mles] 24l ot [o[x]-| S|k[E] —— =#|[ 1nd|

[T B-16] Ef0|Y Bl=29| 37| 2ith/EA HE

rir

@ B oA 0o A5E ThA] AZslE T | 9] HES S2eit
= 2lps| af(o]8] o|x|=| Sls[h] fJ—— & Tn

[T2! B-17] AZ2|01d JAE HE

=]
ol SEIDD £000

LT | L
| | | 1
< L i
(22 B-18] Efo|Y §I=
G A2 2El(Single Step) 213y
NEHold & ulolq A 28] wE( k]S Sesi HES & ¥ 2 uult 229
E7]5}0] 3k 37|14 *7')41?401 A Edo]4 oo E}Ol o] T},

=2|3=

[ Ele|ml2lx( ol of>x|=| o[a]s| F—— & Tn|

[ B-19] 42 AR BE




AlEF ol & Bt Algdlold Sl 287|8 283 Algdold S 2dEn)

B ETRA O L R B R Y | — | L |

[O2 B-20] AlZ20|d S=2H HE

@ NEGoIA Foksl]
Aol & vlolA] AlEEo]d W (Stop Simulator) HE(S|)S Zeshy AlEHo]4

o] Tk

= 5lr|m alx|o]t] opd=[e]b[4] fJ——— [ 1w

[T B-21] AlS2lo|d BHE HE

@ 249 sfefole 54

@ HA X-NOR AlP|ES S931, th=3} o] X-NORe| A&,

[ B-22] A0|E =4

@ [Simulation menu]—[Simulation Params...([ctr] +K])] Hw2 Aeish ofgje} 7k
o] Gt

rlo

[T2! B-23] A0|EQ] X|HAIZH A 31H

@ o]9} 7o EZL Al oA £ HlolA] [ 2] MES 28w =},
= mlem[a]s|oly] ofx|=| o[aln] —— = 1|

[32] B-24] AOIE X|HARZE HF HE

HZ2 B 22X A(Logic Works) 5 A2

15



16

CixE

=2|3=

@ Apin)) AAAZHdelay) & 2E 002 Ao} 9lof Qi Zelo] FA A
BISte BORS TAE 4 9] o] of3fst] 4lck et A B2e] FaAl
ol HE AeAlo] EAFEE Hd 2 FAS Teihs ASol A A4
Kb leisle] Algeo]dafof sk

Che 193} o] S84 &9 ZES Eedjasie] AR the ) AR 44T

3 x| 3
%
ed e J
D Longest delay i selected tems: [3
=l
New Delay: [T
4 4
01
K| | o
I3 ousssd

[T2] B—25] Eo| X[HARE &Y 3t

@ 3= 4
@ A1 A H(ZAP: delete)S AMg3L] A1 AL 2|9t}
@ 2 et 5, Afeie Al 9ol AXE FaL Sshd ARl

AFA
@ BEZ o|Hof| Zet Ulg-S Faslels 3¢ [Edil-[A334(Undo: (o) +z])]
2 I}

T=E 29U

L3 ITlPsl"' |+| ﬁl-—-ll;ll-l[:anl B—26] T £ AEH

® 3= A%

@ ¢4 =S ARsP| Y [Filel-[Save] WFE Aeisio] mtdd o]22 <3}
I AR, mle] Bk o',

@ 4 we(E)s 22 A,

NEIEE

[22! B-27] M HE



Section

- 2Az Atk g a4

@ 274 29, 27 =21 1ED

@ 24 29A(binary switch)= =2] 03} 1& Y&sh= Azjo|n, 27 ZZH(binary 27 A9Ix]
probe)= 03} 12 Z#she 2xlo|th nEIX R LEDE 03} 1.8 £e3l axjolr] ; T —
Bk Z2o] 00| LED+ off e, 10 on AE|7} Fch

27l mgH
@ 270 293 Eoggle) FE] A9IXo|uZ M 5w} 004 12 EE
LoflA] 0.0 wgheich 1

1-— 1 % LIiD@O*
é— ;:\_/ D—/—ﬁol n:\—iol

(a) 2% AQR|Qt 27 Z2H (b) 2% ARIX|2t LED

[Tl B-28] 2%l AQIX|, 2%l =22, LED

[¥ B—1] 2% Z2E9| 7i56 &2 SE

= o
0 HARRI 271 HlolE O’
1 HARRI 27 HlofE] T
A g2 =2 Xaihigh—impedance) AEH

=]

= M=

[, o] mE S0 SE SRS QUOLt HASHK B2

z
X .
C .

&£ 0| Z2=0f ‘0’2t 12| 0| AH=| BZE

HZ B 22 A(Logic Works) 5 At

17



@ 7AIHE gaZy] RE T-AIHE taZye] o xE

@ 7-AT1HE taZdo] LE(7-Seg Disp)9t 7T-A1THE tAEHo] & LE(7-Seg
Disp Inv):= 27| Hlo[E[E BCDE Z2sk= 2Ajo|tt.

@ T-AZHE "gaEge] BEE 19 1|, sig%= LED7} on¥e= H4at-3-5 FE<
aAolH 7T-A|ITHE fAaEdo] o EE= 04 o, dj3%= LED7} onkl= ofie=
-3 FHC) 2xAlelth

@ T-ALHES} YA 2361 AR 7B, T-AITHE t2Zdo] =E 74481
A ARREH, T-HIHE t2Zeo] o ZEE 74473 2gsto] ARSIt

-MamE L i

! - +5Y
CiagZeolEE | o p
—dat . 0- T -
] ! 1_1 ot Lol BURBO ol o
- | o — S 7| REI FLE —_—
. - [ — _ 1- LT EE |
] 1 o= _ o L& Do —|
i ‘e 1_ zl & oL !
= 3 o- a a- LB BIE
: i 1_ 1y Iy a
©oo- o-
| 1- 1-
L o- 0-
(a) 7-MOHE CIASE0| =EE
-
0 +5Y
-
0= —{dat 47 o
é—;—\lz g 2ol BI/RBO 14 Sm
: | sl —
—_ 1- (s I— ]

o
1
J‘
FPOoOoOMTo
T—'
{=1

(b) 7-MIHE ClAZ0| ¥ =

[T B-29] 7-MOHE C|AS0| SEHUH

@ ASCIl Tz o]

(D ASCIT T AZ8o|(ASCI Display)= Z2/5Jo]e|2 ASCI B4z Z2jak= 24jolt)
@ A& 50, YA A9 ASCII FE= 16342 412AL2E 0100 0001)0]== of

dlof 22 A et

18 OXIE =232



a- [T12! B-30] ASCIl C|AE20]

@ ==

@ 2 (Clock)& FH51Z WA o2l 27olch

@ o2 Sol, (17 B-3113 2 NOT Ao|=E9] efo] 25 483 49 222 0
AE ANE 2 4 ek o714 35 00ow)3H 1(High)o] 45l A7 7]
#0247} 10, 10(S91 ns) 02 A45o] et

[T B-31] 2= Yt EfojY:

@ o} Yl A%t &2 X Aoloflz AAARIe] A=Y, oF flof2H NOT AlolE
QoA mheA QEZ HELS ZEslo] [Auributes...] WS A3t (19 B-32]
9} k2 shwlo] LR ‘Delay, Dev’E Sealal sctol] 2AAI7E 02 ¢J2atH Het,

alues for #unnamed

e m—|
our Cancel |
Spice

Walue

I~ Wisible

e et EITE |

m|

[2 B-32] ARZAt X|HAR &4 =2

ASCII C]AZSY[0]
7

]

0

HZ2 B 22X A(Logic Works) 5 A2

19



@

—

7% B-33)3} 22 AND Ao|E9] B2 AlBeo]dsk A%, 91 A%k B izt
#e|3o] Uehd EjefE 212} 00, 01, 10, 119) A1 3h= 7971 Lasjet, ol
3l A2 A 25 I9 Yol AXNE T 22X nfeAE S5l [Auributes.. ]
2 A (13 B-341@)9h 28 Sheo] YR ‘Delay, Dev' S 25} 3}
dof] 2 @AIZE 10, 10 Qiate}, Rl 98 B 20, 2003 jeist ek

A L] &0

PP T s
B

é i mlm

PEEGETE— [EEET—
ame ame
out Cancel | ourt Cancel |
Spice Spice
Walue Walue
[~ Wisible [~ Wisible

e A (e | [ee efault Yalie |

10,10 20.20
() 212t A2 B2 (o) 242 B2| 22

(72! B-34] 2 7710 7|23t ¥ e
o

® olu) U A, BY 2 X Al A9 &
Kzto] ZAsk=t], 0|2 glofeid AND | FET—

ASIE S ANE 3 hes omx [ [ Coreel |
=& 22519 [Auributes...] HFE -

Aeisie (1 B-3519h & §]rtt10] )

ol=t], 974 ‘Delay Dev’E 225} e e EE |

I it G0 Qskd €t [

[T B-35] XIFARF A

oy

20 OXE =2E=2



® o] A, B, C 37]¢] 7% A= 10,102, B 20,202 C= 40,402 ‘Delay Dev’
=] QJeistal Hick, el 47holw uhxt gJel 2o 80, 802 Wik

@ 167 t2Zgo|

167 tjAZ#o](Hex Display)t= 27 HloJE[S 161~HEX) 2 £2joHs 40|t} 168 ciazaol
n—"_ ] ; ®
1 —
U _/—\—
3
—c
0 —_
1—

[T B-36] 16%I C|AZ(0]

@ 1634 7|H=

@ 270 29130 B ofe] e WHsPlE ofget ol ‘%H A AME(ex | s

Keyboard)= 2| e& FAloll HAA7|L Ae o ARsh= Y }o]r/}_ a5k éz
®¢Simularion 10’ E],O]E]‘E‘h‘_qoﬂ 9}\{‘_4_ 6'/'(] 7]51____& —:—'-Fﬂf)‘]—ﬂ U]‘—?—,/_\E 2‘% lF‘EES CDEFl—

A=0, B=1°] YEHSE &2 wo] MSB, off%o] LSB).
@ & 295 ofg] ¥ w21, 5 wuitt Alggoldo] eYET:,

njo

01HM3—

456 71— l
B89AB . X
CDEF

[l B-37] 167 7|E=

HZ2 B 22X A(Logic Works) 5 A2



22

Section

Ly eoluelzl A%

@ uirslz 24y

@ [ B-3813 22 54 325 A5kl ‘mysample.cct’2h= 0]F-2% ARl
A ol TS ARAL oz AR,

@ golHejgE TE AF et qlEHo]A B Wk ofefe} ol ‘connector.clf’
gto]Heje] 7}Ue] ‘Port Bidir’ HEg AMESIo] AT

@ Adsle HEe vl RER HES STl o 2ol Jeth AT Fa gl
Heje]2 AR o of7]A A3t olEs W o5l R ARNSIERE A olES 7Y
afjof gtct,
0f) Port In: CLR, CLK/Port Out : OUT

FB
D7
164
F A7 gL !

CLRPO———3%9 clr 9B
%)
cLRO——F—8haik ac

FFFEERE

0T 21 p-3g] 22 Blo|=EiRlolA ARSI B of

@ DevEditor 4]

[File]-[New] ®WlF& 2%}l [New] tjaMdaloll] ‘Device Symbol AlgistH
‘DevEditor’ AE|E Soi7F

Cancel

HEN
Ix

[222 B—39] C|HIOJA Al= Oi=Sy|

CIXE =2lz2



=] [Partl] =10l x|
o Fle Edit View Objects Options Pins Inols MWindow Help 18 x|

EmlelsElnxls]s] o=[=] elkE] —— # ]|
e E R E R EEE RN EE R N R R | ..|-1|;|r|‘

BE

JE— )
Pin Mumber
Fin Type

Fin Function -l
B
= Chassis Ground
ol
K1} > Ground
S Circuitl,cct = Partl In Ao =l
= ns . 20 . 400 ) 500 ‘ W
T b
Ready o =

[T22 B-40] CjHio|A &= x7|31H

@ vz )

@ [Options]—[Subcircuits and Part Type,..] HFE Ag5lo] ‘Create a sub-
circuit symbol and select an open circuit to attach to it” g2 Aeisic}
@ AdstE= dZ(mysample. cct) 5 AEfskaL, F55 B (Part Type)S $H=3dith

r— Primitive Typ

" Create a subciicuit symbol, but don't store a circuit with it yet.

+ Create a subcircult symbol and select an open circult to attach to it

£ Import the port list from an open circLit, but don't attach the circuit
" Set to Symbol Only type. never has a subciicuit

~ Set to primiive type. Must be used with caution!
IDther 'I

i~ Subcircuit Optian:

™ Delete exigting ping before adding ping defined in subcircuit

™ Lock subcireuit by default so the subcircuit cant be opened

Browse Locate a new subcircuit definition

Cancel | ak Cancel

(32 B-41] S5 Efe) A4 321 (32 B-42] Ljslz Ay 3ol

22 B 2XI%A(Logic Works) 5 Al 23



@ 3 25 (Pin Module)& E3(Link)

@ [Options] H72] [Auto Create Symbol...]J7} [Extract Pin List]& S25PH gfo]2
2z A Al B =l o] YgHh 97|14 Hol= HE2 WRIE 2 Al &Y

e BIZ o]20] AL o 4= 9l

il
@ BEC] YAE 2AT F ‘Generate Symbol’S 31 [ B-44]9} o] o]
a7 AT

Auto Create Symbo x|
Top Pins
Left Pins Right Pins
CLR CLK
Part Narme out
F'art2
Bottom Pins
Generate Symbol
Show pin names
M ot symbol ? Cancel

[32! B-43] Tl 2|

|>
i
2]
fo
e

- [Parte] =10l x|
View Objects Options Pins Tools Window Help 18] x|
LB DREE RN a— ]|
[slmlee| i | @[ol=l=(ol v AN [alolevlela] laf e[ =] <] 2]x]|
S E] = =l
Pin Number [Connectors CLF 7]
Pin Type -
e
—_— +12¥
~CLR o
= ouT ‘
= CLK
Part2 [V Preview
: g::; ouT Filter:
ey =
v
12
15
5
= E!ﬁxm Ground
Lo | |l 2.
& CWProgram Files¥.,, @ Parz ndiow =l
£ ns . 20 . A0 . 500 . E[il
i
FB
D6 |
o7 |
Lel | _'l;I
Fisady [ [NOn | 4
[12] B-44] A2 AM0| 2HEI 3H01

CIXE =2lz2



@ oluze] glald) A%

D 2ZHst ho|B2lE [File]-[Save part as.,,

Jws

Itk

l

et

2.cc =1Bix|
S e Edt Vew Senemsic Simsion Window Hab -l8(x|
Dlz(Ea] |5@l2[ole v Al [+] &= [=]=| 2 =]
[EEe|s 2]l ot o|x|-| o]tk i Tod]|
=l
H :I mylibrary. clf hd
Part2
J Par2 cw o
B o 0
‘ I __j
§ C:¥Program Files#.., & Circuit?,cot |
E . 200 200 00 00
KIN} ol
Fleady [ WM,
(22! B-45] MEE 2lo|=22|ofM E22127]
=lolx]
& File Edit atic  Simulation Windaw Help =l81x|
RIEETE sslaa||aa|1|9|@|T NNGAEEREEETE]
[= slw| s 2]l 0[%] o[x|-| @&k F—— #[ 77|
zix
B

3 CLK Parz
i

[ALLLBRARIES

=
1 I I}
B CWProgiam FilesW.., & Clrcuitg,cet
= s 0 7200 7a00 600 Tia
e 1 1 1 L J
KT _>I—I
Ready NUM v

[2! B-46] 2SO0 AI=2 0IE510{ AlZ2f0jd A5t |

k= gholtt,

&% sojuzlz] 5]
off APggtet. Sk <* clf *oltt. o}71A ‘mylibrary.clf "ol ARt ohe 1F
L ‘mylibrary clf *ofA AT HEwS AEst Zlo

@ (23 B-4612 SAJsH 2ol el ol§3iol AlEAo] S 43

25



Section

Oy 55 ZlojB e Az 4

(1 BCD FEE 3x1Hexcess-3) TEE HIsH= J2E glo|Hgly] e vl v}
A Attt WA 323 TE+= 10714 ZF 229 SeAbol| 3 et Ak 4H|EQ]
27155 BAT Aol

[# B—2] BCD Z=0f| CHgt 3=t =0 XIZ|&

BCD FE= 3%ut =
10%k-

ABCD WXYZ
0 0000 0011
1 0001 0100
2 0010 0101
3 0011 0110
4 0100 0111
5 0101 1000
6 0110 1001
7 0111 1010
8 1000 1011
9 1001 1100

@ 7}2w WS ol&sto] W,X,Y,Z S A4,B,C,D ¢ 3 1kaslii)

D &)
ABN_00 01 11 10 ABN_00 01 11 10
o/of[ofofo oo| o [l [LJ] J
o1 o [T (N[ 1) o1/(T)| o |0 |0
11 [x EJIEIES 11 w X | X | X
1ofl1 | 1] x][x] 10 0 [T X
W =A+BC+BD X =BC+BD+BCD

OxE =222



cD cD
ABNC00 01 1110 ABNC 00 01 11 10
oo|(1)] o |[(N)] o 007\ 0| o0 /1_
or|[1] o [[1]] o 01 1\ 0l]o {1
1| x| x [|x]] x 1 x} X | x \x
10(J] o [IX]] x 10 1] o[ x[k]
Y=CD+CD Z=D

©® kit Ak TAR) A= Aol el ofef 13t

o>

s
=

- Primitive Type

" Create a subcircuit symbal, but don't stare a circuit with it yet

- Subcicul
I~ Dele
I~ Loct

Brows

lect an open circuit o attach

excessd.col

Cancel

Cancel |

(2] B-48] ClHjOIA Al Afet

[T2! B-49] MAIEt LHES|Z MEd

CERREES

A

= A

(Logic Works) 5 At

27



Top Pins

Left Pins Right Pinz

ABCD
Part Name sz
BED Excess

Extract F’ln List

Bottom Pirs

Show pin names
 on st 2] o |

[D2 B-50] El 2E 219

@ ‘Generate Symbol’& Algigtc},

=0
ptions Pins Tools Mindow Help =181x|
I__I_I_Ilnl“l"l"lglél;l_mﬁl—JiH ]|
R R E N =T E P T PR e )|
izl | )
Fin Number [ALLUERSRIES ¥
Fin Type
P Function =
=) j o=
FE BCD-Excess
e —D I+
D e YE
w 5 x= ol e
X s i Fiter oz
z NDRZI! i)
0R2 (1imv]
anzieim
lu _":l s
g BCD-Excess
] . 200 a0 00 00
(KT I
Ready M7 [O2 B—51] AlE MM

1

[File]-[Save As...] vlw5 S5l off<] i}tﬂol HAE} ‘New Lib.. & 283}
o M2 Library S W0 A33AL 71E0] Sl ‘mylibrary.clf *of] Adsi= .

£

Pait name:

Destination Library:

7400.clf
Connectors.CLF
Discretes. CLF

Pseudo Devices CLF
Simulation G ates.clf
Simulation 10_clf
Simulation Logic.clf

Mew Lib... Open Lib, | Save I Cancel |

T
<

[72! B-52] 2lo|=2{2|o| 25 ME

OxE =222



© “mylibrary o4 TS BE-S Aeigi)

= [ =10l x|
§ File Edi View Schematic Simulation Window Help 1Bl x]
g = =T A e I == = =y = 9|
[ = e 2] %[ 0| %] ofx|=| S[L[h| ————) # Tee]|
izl
[a ueRarEs ~]
BCD-Excess
BCD-Excess - JE
=5 X=
3 —o . 3 — Wl
, Y=
s =
- Y IV Preview
Fier
ENDA4Im] a]
[AND-4121m)
[AND-4 (31m]
[AND-4 [41m)
AND 5
[AND 8 =
[ANTENNA,
= 45Dl Display
d | 3 BAT
|
Ready WM

g =]
& Fle Edit Yew S oy Window Help =&l x|
D|z(dlE &5 elol@h & s+ |+ S|o|=l=] 2k <
[E mlelnlnlzlols]| o)< =] oli|h| ——) #[___ ien|
il
[euL Lereres =]
BCD-Excess
3 3
¥ Freview
Filter:
BCD-Excess e
AND -4 [2:]rw]
AND-4 (34nv)
AND-4 [4-1rw]
AND -G
AND-G
ANTENNA
hd ASCI Display
d | » AT
"B C¥Program Filest.. [ BCD-Ercess | & C-WProgram Files.., e i
] ns ‘ 200 . 440 . 500 ‘ 500
KN 0|
Feady [ MO | A

[02 B-54] MyE HES 0S8t AlZ2{01M A~

22 B 2xIA(Logic Works) 5 Al & 29



Section

T e A

@ 31zt Hole] 7% YA A4 A Be)

O 23 2y A e Aol AnkE AlE Bast ey, o2 98 2 &
At Agloldo] Phezel SIS AR T, TUTHMS Paingo] Alelsiel ] S
o] o] Sojert

@ IYTIN BRY FHS PAT F, BASH0] YEZEAoIA ofdr|Z FAfo]
AJet

S RolH 7 |H=
of [+ i) TE Y |

o] = Frf

@ 12)=(Grid) A7

@ [Schematic]-[Design Preference((cti +[J])] W2 =27 [19 B-56]1} Zo]
‘Show Background Grid’ & A9} sjjAgtc},

& - [C:#Program Filesth Design Preferences X
8 Eile Edit ¥iew | Schematic Slmulatmn Wmdow Help Display |'rm |
DS d|l& _l Go To Selection Cirl+3 i Display Opti
——— = Qrientation,., Ctrl+Q [~ Show Crosshairs
EM Get Info,., Cirl+l [~ Shaw Printed Page Breaks
——= New Breakout,, Cil+B [~ Show Device Frames

Save Fart ta Library,,, ~Border Display Opt

Busfi Info Cirl+Ehiifts] I” ighew Backarond Giid)
Fop lp Ctrls Bl [~ Print Background Grid
Aftach Subeircult,,
Detach Bubcircuit,,,
Diseard Bubeircuit,,,

[v Show Default Border
[ Print Default Barder

3 Design Preferences,., Cir+
Center In Page
Sheet Size,,, =2 I Ha HEW®
[O2 B-55] CIXRl &Y diw [02! B-56] T2|=2 MHsk= Y=
@ ERD HES FEH E2Y At /e 2= AlAE

30 OXE =2lgz



@ Yl 3= 4
[Schematic]-[Center in Page] W75 F2H 529 AT Q& 327 5402 A

dHr,

Schematic | Simulation Window Help

Go To Selection Ctrl+G

Orientation Cirl=Q
Get Info. Ctrl+1
New Breakout. Ctrl+B
Save Part to Library...

Push Into Ctrl+Shift+1
Pop Up Ctrl+Shift-U
Attach Subcircuit.

Detach Subcircuit...

Discard Subcircuit

Design Preferences... Ctrl+)
Center in Page

Sheet Size...

[T B-57] 31 Yol 3l= {Ix| MEf S1H

@ 19| glolg A7 Wby

® 293} 22 Clear YAV} 9l 871 71212 ol8310], 4219l eol) 391 Clear
EAHCLR)9] QPHske 458 Tefdrt,

[=]
=]
=]

Qo o]

CLK —|
Hpisl C
kg R

1] i

0- CLR

0
PR
0 O
OQ
wo—
0 O
L
[=]

T

|
!

.

(2] B-58] Ef0|YS 44T B2E

@ HEIH=(Wordpad)H =EF=(Notepad)E 01831 [T1H B-59]eF 22 Epo|y
U(Timing File)& 24310] “clear,tim’oleh= HAPOR AR 4714 “Clear’=
AREAR YOl AR SRR HEEA] ¥ tim’ O ffof it} Bfo]y mhde ST,
$D, $19] 374¢] S|tl(Header)2} St o] Hlofg o= et $I drf thzl
= CLRI} g2 Alggol ol A Aol 3ol 7|=ofof gtt. [ B-59]°]

HZ B 22 A(Logic Works) 5 At

31



AABE E-& 0~50 AJ7FES(Time unit) oA} CLR ©A}o]| 00] Y=, 50~250
AZRSPIAS 1o SRS 250~270 ARRISPIHE Tl 0o] Qs
270~600 ARSI 10] YA F 600 AT ol Foll ks 00| e,
2 sl ool cheat g

o ST : &7 AZFS Uehdich dubdos 22904 AZES 7= 00]A5E A|&ts}
H, ZF 22 ns(Whe) 2 AY7He 4= Qlet

o SD : FA A} th F Aol AAARES LEhdth, o] FE2 HE 002 et

o SI @ Efo| Tpof 5 2 AFZHO E= 1) vehdict,

B cleartim - ASI1E =10 x|
DEE BEE 27000 #2440 SSTH)
Dfc|@| S 6| #]=(@<] &)
BT 0 @l CLR
0 ] 0
S| 1
&0 0 0
00 1
B0 O 0
CEOs BT I J|E SEHAL, [ M| (921 B-59] 2lojo] Efo|al Atx

@ th2oll= eto]r 1] “clear, tim’& A3}, [Simulation]-[Importing Timing...]

22 223k ‘clear tim’S AgEl (F7]) WELS sl

B Flle Ed\l \/\ew Schematm S\mu\anun Wmduw Ha\p

D& o e Sinale Btep Cirfel
¥ Bun Ctrl+Shift+L
i S| & * FReset Simulation Ctrl+Shift+l
Clear Unknowns Cirl+l)
Show Values Cirl+F
Simulation Params, ,, Cirl+K
todel Infa... Crl+Alt+
Stick Signals, . Cirl+Shift+K
Triggers... Crl+ait+T
Simulation Options,., Cirl+alt+F
3 Add 0 Timing Ctrl+T
v &dd Automatically
#dd as Group Crl+Shift+T
Import Timing, ,
Export Timing...
PBrint Timing... Cirl+Shift+P
Timing Print Setup, .,
Fun Batch File...
PROM/RAM/PLA Wizard
Model Wizard..,
4 v Show Simulator Toalbar

[T2! B-60] Et0|Y &4 i =22{27|

CIXE =2lz2



Open Timing 2l
= 2R [ LogicWorks § o] = & cFE-
fer memtor <R
Examples

Export Scripts

Libs

Sctipts

Toals
e OIE(N): [clear =ll{u)]
I HH(T): [Tirming Files (= tim) =l CE

[12! B—61] Ef|@) med Med

@ eto]y w2l “clear.tim’o] AHJHH Bfo]Y A= AL (717 B-62]9} 20| CIR
e Eolgo] HAOR HAIEL,

__________________________________________________________________________________________________
[02! B-62] Efo|Y PI=2
® AEdloldo] £ AE (1% B-63]°] LRIt £2) AnE 245, 0~50

A]7]-E1-H01]/\1“ CLR ERP} 00]u2 = FYEE9] E82 00, 50~250 AZH
flellie CLR B4} 10|82 7128 = 202 SR 250~270 ARISIolA
= ] B2 ERERS] E92 0013007} 270~600 AIZFHIIN= 7Rl A
O R FEARI, vA[HOR 600 AP o]Foi= B SREES] E22 00] "o

200 400 600
CLK
I L IR
an
al
Q2 I I | 1

[02! B-63] 22/0{ Efo|o| HSE Eto|Y=

® A AN EefA(Triggen= Ul AR ABHIHE FRIE 7
| e st Eit 400 ARSI AR HS SRstes A9 1R
AAe Aol 4t

= mlrjs|allely] o|x|=| @&k J—— #[ 1w

[12 B-64] E2|H HE

HZ2 B 22X A(Logic Works) 5 A2



34

OxE =222

— Signal ¥ alue Condition

Mames I
Walue I

— Actions
[V Besy
v
[ Reference Line

<

o
{8l
-
-

Absalute Time Condition

Time |4DD

Hold Time Condition
Time ID—
e
o
O After
* Ignore

[12 B-65] Ea2|H &Y s

ZDID

CLK

Q0
1
Q@2

[T2! B-66] EB|H7t A&E ElO

g ole





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Algerian
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-Medium
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Car_1
    /Castellar
    /CataneoBT-Regular
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /Cmtt10
    /Cmtt9
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CompactaLTStd-Light
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CopperplateGothicStd-31AB
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /Crayon
    /CurlzMT
    /Daehan
    /Daehan-Bold
    /Dgyoung
    /Dinbla
    /Dinbol
    /Dinlig
    /Dinmed
    /Dinreg
    /Dotum
    /DotumChe
    /DungunB
    /DungunL
    /DungunM
    /DungunR
    /DungunSB
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Free3of9
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrutigerBlack
    /Frutiger-Cn
    /FrutigerExt-Bol
    /FrutigerExt-Nor
    /FrutigerExtOb2
    /FrutigerExtObl-
    /FrutigerExtObl-Bold
    /FrutigerExtObl-Normal
    /FrutigerLinotype-Roman
    /FrutigerLT-Light
    /FrutigerLTStd-BlackItalic
    /FrutigerLTStd-Bold
    /FrutigerLTStd-BoldCn
    /FrutigerLTStd-Cn
    /FrutigerLTStd-ExtraBlackCn
    /FrutigerLTStd-UltraBlack
    /Frutiger-Normal
    /FrutigerObl-Bol
    /FrutigerObl-Bold
    /FrutigerObl-Nor
    /FrutigerObl-Normal
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Future
    /FZSY--SURROGATE-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Garamond-Light
    /GaramondLT-Bold
    /GaramondLT-BoldCondensed
    /GaramondLT-BoldCondensedItalic
    /GaramondLT-BoldItalic
    /GaramondLT-Book
    /GaramondLT-BookCondensed
    /GaramondLT-BookCondensedItalic
    /GaramondLT-BookItalic
    /GaramondLT-Light
    /GaramondLT-LightCondensed
    /GaramondLT-LightCondensedItalic
    /GaramondLT-LightItalic
    /GaramondLT-Ultra
    /GaramondLT-UltraCondensed
    /GaramondLT-UltraCondensedItalic
    /GaramondLT-UltraItalic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GF_CutePero
    /GiddyupStd
    /Gigi-Regular
    /GillSans
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjmM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2sorB
    /H2wulE
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadlineR-HM
    /Helvetica
    /Helvetica57-Condensed
    /Helvetica75-Bold
    /Helvetica95-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaLight
    /Helvetica-Light
    /Helvetica-LightOblique
    /HelveticaLT
    /HelveticaLT-Light
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-Heavy
    /HelveticaNeue-Light
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Roman
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPop-Medium
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYSymbolG
    /HYSymbolH
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ITCGaramondStd-Bk
    /ITCGaramondStd-Lt
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabMath1
    /KabMathe2Italic
    /KabMathe3Symbol
    /kaenari9
    /Kartika
    /KoPubBatangBold
    /KoPubBatangLight
    /KoPubBatangMedium
    /KoPubDotumBold
    /KoPubDotumLight
    /KoPubDotumMedium
    /KozGoPr6N-Heavy
    /KristenITC-Regular
    /KunstlerScript
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MesquiteStd
    /MetaPlusBold-Caps
    /MetaPlusBold-Italic
    /MetaPlusBold-Roman
    /MicrosoftSansSerif
    /MingLiU
    /MinionPro-Bold
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-SemiboldIt
    /Mistral
    /MMaArrow-Bold
    /MMaArrow-Regular
    /MMaBinary-Bold
    /MMaBinary-Regular
    /MMaCentury-Bold
    /MMaCentury-BoldItalic
    /MMaCentury-Italic
    /MMaCentury-Regular
    /MMaEtc-Bold
    /MMaEtc-Regular
    /MMaExtra-Bold
    /MMaExtra-Regular
    /MMaGreek-Bold
    /MMaGreek-BoldItalic
    /MMaGreek-Italic
    /MMaGreek-Regular
    /MMaNegate-Bold
    /MMaNegate-Regular
    /MMaRelation-Bold
    /MMaRelation-Regular
    /MMArrow
    /MMArrowBold
    /MMaTextBook-Bold
    /MMaTextBook-BoldItalic
    /MMaTextBook-Italic
    /MMaTextBook-Regular
    /MMaVariableA-Bold
    /MMaVariableA-Regular
    /MMaVariableB-Bold
    /MMaVariable-Bold
    /MMaVariableB-Regular
    /MMaVariableC-Bold
    /MMaVariableC-Regular
    /MMaVariableD-Bold
    /MMaVariable-Regular
    /MMBinary
    /MMBinaryBold
    /MMCenturyNew-Bold
    /MMCenturyNew-BoldItalic
    /MMCenturyNew-Italic
    /MMCenturyNewRD-Bold
    /MMCenturyNewRD-BoldItalic
    /MMCenturyNewRD-Italic
    /MMCenturyNewRD-Regular
    /MMCenturyNew-Regular
    /MMCenturyOld
    /MMCenturyOldBold
    /MMCenturyOldBoldItalic
    /MMCenturyOldGreek
    /MMCenturyOldGreekBold
    /MMCenturyOldGreekBoldItalic
    /MMCenturyOldGreekItalic
    /MMCenturyOldItalic
    /MMEtc
    /MMEtcBold
    /MMExtra
    /MMExtraBold
    /MMGreek
    /MMGreekBold
    /MMGreekBoldItalic
    /MMGreekItalic
    /MMNegate
    /MMNegateBold
    /MMRelation
    /MMRelationBold
    /MMTextBook
    /MMTextBookBold
    /MMTextBookBoldItalic
    /MMTextBookItalic
    /MMTimesBold
    /MMTimesBoldItalic
    /MMTimesItalic
    /MMTimesRoman
    /MMVariable
    /MMVariableA
    /MMVariableABold
    /MMVariableB
    /MMVariableBBold
    /MMVariableBold
    /MMVariableC
    /MMVariableCBold
    /MMVariableD
    /MMVariableDBold
    /Modern-Regular
    /MoebiusKorea-Bold
    /MoebiusKorea-Regular
    /MoeumTR-HM
    /MogfilB
    /MogfilL
    /MogfilM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /Myriad-Web
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /NanumBarunGothic
    /NanumBarunGothicBold
    /NanumBrush
    /NanumBrushOTF
    /NanumGothic
    /NanumGothicBold
    /NanumGothicCoding
    /NanumGothicCoding-Bold
    /NanumGothicExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumPen
    /NanumPenOTF
    /nari9
    /Navi_flyingGirl
    /New
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /Optima
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoM
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Ravie
    /RixButterflyM
    /RixButtonM
    /RixCoffeeM
    /RixComingsoonB
    /RixDokdo
    /RixGamgijosimhaeM
    /RixGrimmM
    /RixHappyVirusM
    /RixJJanguM
    /RixRobotB
    /RixSimsimhaeM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /SanBgM
    /SanBiL
    /SanBiM
    /SanBkL
    /SanBoB
    /SanBoL
    /SanBoM
    /SanBsB
    /SanBsL
    /SanBsU
    /SanDaB
    /SanDaL
    /SandArB
    /SandArL
    /SandArM
    /SandArXB
    /SandAtB
    /SandAtL
    /SandAtM
    /SandAtXB
    /SanDaU
    /SandEgB
    /SanDfS
    /SanDfT
    /SandJg
    /SandKg
    /SandKm
    /SandMtB
    /SandMtL
    /SandMtM
    /SandSaB
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanEgL
    /SanEgM
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgB
    /SanIgL
    /SanIgM
    /SanIgX
    /SanJhR
    /SanKsB
    /SanKsL
    /SanKsM
    /SanMrB
    /SanMrJ
    /SanMrL
    /SanMrM
    /SanMuB
    /SanNsB
    /SanNsL
    /SanNsM
    /SanPkB
    /SanPuB
    /SanSwB
    /SanSwM
    /ScriptMTBold
    /SD-Viewer-Edge-Font
    /SD-Viewer-Font
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeoulHangangB
    /SeoulHangangEB
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /SFElectrotomeCondensed
    /ShelleyAllegroBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SinMyungJoSymbol
    /SJSoju1
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Swiss721BT-Black
    /Swiss721BT-BlackItalic
    /Sylfaen
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /teamsdot
    /teamsgo
    /teamsmath_it
    /teamsmath_rm
    /TEAMSPron
    /teamssymbol
    /TempusSansITC
    /TeXplusMI
    /TeXplusRM
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesLT-Bold
    /TimesLT-BoldItalic
    /TimesLT-Italic
    /TimesLT-Roman
    /TimesLT-Semibold
    /TimesLT-SemiboldItalic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TimesTenCyr-Upright
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Uni0553
    /Univecon
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensedLight
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /UniversCondensedOblique
    /Univers-CondensedOblique
    /UniversLight
    /UniversLightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /UniversOblique
    /Univers-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDI2002
    /YDIBirdB
    /YDIBirdL
    /YDIGirlB
    /YDIGirlL
    /YDIHoopM-KSCpc-EUC-H
    /YDIIrisB
    /YDIIrisM-KSCpc-EUC-H
    /YDIPinoL
    /YDISmileM
    /YDISolM-KSCpc-EUC-H
    /YDIYGO130-KSCpc-EUC-H
    /YDIYGO140-KSCpc-EUC-H
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO310
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYuroB
    /YDIYuroL
    /YDIYuroM
    /YDotum110
    /YDotum120
    /YDotum130
    /YDotum140
    /YDotum150
    /YDotum160
    /YetR-HM
    /YGO11
    /Ymjo420
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


