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Sl ovo Yawodem

C2lem projektu @Qhenav wtayellofehdt i ubkoDEGBRTM pr e
umo gpregovat snoder n2 m m@fvrwanvdm pro vytvg§Sen2 de
Plognl spoj, nhRk®PgBDES a( Devs8kna zKIramd rklowh Spoj T
t am, kde je potSeba poug?2t a propojit nNkol
zaS2zen2. Aby ylypropg esiyu lj &ant kpyo moerévypadalamol T, co
estetickyas pol ehl i vostbhyneohylta mad2venRd Sggkbyadst av
byl a vel k8 z8kladn?2 deska ppodj2etnayl ej, e rk dpydomngo ¢ 2e
zal| aky jpiod 8v¥c2ch elektroniky poug?2vat pl ogn:
propojen2 pomoc2 vodi]| Tmfdeinkdm?ist vnoldmivIimd rca
DPS byly poprv® vyvinuty rakouskIm ingenTrer
tak®dwoystuna univerzithR. Zalal rozv2jet viroc

z2skal Sadu chpat epnrtolc etsTuk aljetpeta8sn 25 p odjeTF i ma v 8 @8 c
spoj T).

. . 4
/ Cu
pripajeno
soucastka sklolaminat
Cu
pfipajeno

Obr 1ZpTsoby mont8&8§ge soul §stek na DPS

ULTIBOARD je software firmy National Instruments pr o n § v. rRt m §DFESi

pr ov ghdanvk 2 okiToz vropemdd Tz &§r ov e RN kptzerk@ GADn 2

me ¢ h a nopatake®ro n 8§s| epgmPmy sl ovou awt o m&ddwjemovanou
i nf orbryd cy? vt r ®blcye  Ipttp:/dwovw.@.com :

*** Tato kniha neprogla jazykovou %

E2012St Sedn?2 odborn® uliligth elektrotechni

3-133


http://www.ni.com/

{[ hzxh N D D b ———————————— 3
(021 T USSP 4
KAPITOLAQa 9 ¢ h 5L Y! £O9wPh/. 1, {Li[HWE®. ... 6
L R IOl R Sy VN = S 0 O S 6
KAPITOLAG, ¢ Lx! ¢ 9 { Y .. wh2al . wl. b N .. 11
LA ~ ¢ # {{ ¢ WTOMUBARIDBR 2. 7) teeereeieeesisiititieeeeeeeaeaaeeessssistasteeereeaeeeseessssannsnnsneseaeaeeesssnsannnssennnees 12
123! b5! w5b N #[{ Lt {BTAWMDARTOOLBAROBR 2. 8)..ccceeieiiiiiiiiiiireee e e e s e es s s senntnneeeeeeeee e e s e snnnnnnsenneees 13
13H ' b N B # & ¢ MATOOLBAROBR 2. 9)....uiiiiiiiieeee e e ieiiitieiteeete e e e e e e e e s st eeeeaeaaaaeeessasnnnnreseees 14
14Pn1 [ 95h+#b# L ¢ GMBMTOOLBAROBR 2. 10)...iiiiiiiiiiiiiiiiiiie et e e ee ettt e e e e e e e ne s 15
15L ~¢B#{¢whWL (SEUECTOOLBARDBR 2. 11)...ciiiiiiiiiiiiiiiieiiiiieee ettt e e 16
16LL ~c¢B#{¢cwhwL tNDRAWSEBIINGBOOLBAROBR 2. 12).....uiiiiiiiiiieeeeeeeeieiiiniieeeeeee e e e e e e s e s neeeeees 17
17 ~ e # {{ ¢ wh WUEDITTODLBAROBR 2. 13) ..euviiiiiiieiiiiiisi s s s i et e e e e et e e e e e e e ee e eeeeeasee st s s s neaeaeaaeaaaaaas 18
18LL ~c¢cB#{¢cwhWL t WwhALBNI®OLBARDBR 2. 14) .. ..o e e e 19
19LL ~ e # {{ ¢ whWL Y EFARAGEOOLBARDBR 2. 15) ..ieiiiiiiiiiiiiiiiiiii s ie e e e e e e e e 20
110 ~ ¢ #{{¢cwhWL b # 3@®lzhBVMINROTOOLBAROBR 2. 16).....ueiiiiieiiiiiiie e 22
1111 ~ ¢ #{¢cwhwL ! !l dh & we I (A¥TBRAUTEOOLBAROBR 2. 17) ..eiiieiiiiiieieee e e e 22
1.12U%! aYb! ¢ M #[{ 1t {MD@RUNGTOOLBAR ... .uuueietieiiieteeeeesiiiteiteteeeeeeaeeesssasnstesaaneeeeeeeaeeesssannnsnnneees 23
1.3 ~ ¢ # { ¢ whwL  WeA(ToDIBABEHAHORVHENULTIBOARSZE ISREDUCEROBR 2. 20).......cevvveeee. 23
KAPITOLARY2! 2 # ¢ 9Y b # BM)L.. . n0.5.9. L. Lo 24
2200 N T o T O U RSP 24
P N R R ¢ B N A T 0 24
23009y 9b N 9 -SOYUBORWYN /. N LNt e e e e et e e et s e e e e e e et e e eeaneees 26
KAPITOLABD I { € 1 .0 0. N et e e e rme e e e e e e s snnneeeeae s 26
3AIN { ¢! +9b N PROGRAMUNGLOBAIPREFERENCES........cccvutuiieeeeeeiiiieeeeeeatieeeeeeeennneeeserannaeeseesnnns 26
32N { ¢! +9 b N 259 {{Y¢e, b ht{[¢hN- I§ PCHRGPERTIE®.......ceevvrunieeeereirrererreetinaeeeerrrnireeeeenanns 31
KAPITOLA QL WH | 9 s B N [ e e 35
AAVY [ # 5 # b (PLATIIPERTD. ..oeeeeeieiieiiitiiitieere s e e e e e e e eeaeeeeeee et e eeeeestetsasaa s s seaeseaeaaaaeeaaaesesessssassrsrnnes 35
4.2Py 9 ¢! ¢ 9 b BSNOMY NiA DESHIRAGGINGARTS FROUTSIDE THBOARDOUTLINE ....cccovvivivivieeeevevveveeen 35
43Pv#/ SN{ w9 &L a! %h. WIKYISING THEBARTIAB IN THEPREADSHENRIEW).......ccvvvvviiivneinninnnnnn, 36
A44AN# { ¢ wh Woh ab# | | WN/SN# bt Y (FORLBIT ASSISPARTPLACEMENT....cvvviiiiiieeeeeeeseeseearnereeeeeeeeeeeens 38
44 1Pwv# 7 9 hDL/ YO al (YVORKINGBVNEATSNESTS. . ieeeeeeisieeeiereeeeeeieaeeeeessssnnnnnnnnereeeaeeseeesssnnnnnes 38
4.42Pv# 1 9 {9 VEKTORMMVORKING WITHORCE/ECTORS . ...ciuuereiiierreeeeessesseasnnennneeeeeeaeeesssannnsnnsenneeees 39
443Py 9{ h! £#b N SCHDRAGEIMBART. ... ...uuuueeirereeeeeesiiaiiueeereeerereeeeeessaaasnnrenraesereeeeaeeesasannsnnneees 40
4.45Py 9 Yw9 { [(RER#!bWINh )& b NW® t y L UtPD DESERIBBEBANDING ......cvvvvvrrririeiiiiiiiieeeeaaenns 41
A4.4.6Pn { ¢ WY h £ #(BROVINGPARETE. ....cooeiiiiiiiie ettt s s s s s s e s e e e e e e e eeaeaeeeeeaaeaet e re e e aeaaaaaaaaead 4l
4.470WL 9D ¢! /(ORIBNRINEARTE. .....eeeiiiieieiiiiiiiiiiiiieeieeeee e e e e e s e s siibeereeeeeeeeeaeeessssnnnnnrnsseeeeaeaaeessesennens 42
4482 wh +b,&b %9 w, (AFGNINESHAPESPACINGHAPES ANBARTE. ....evvviiiiiiieeeeeeiiennnneinneneneeeeeenennnnn 42
4.49Py 9 ah{ ¢ = b IPROPOUMMBORKING WITBUMPER. ... .uvvreriereeeessiiinnennnnnrnneneeeeeesssssssssssnssnnneeeeeeeeees 443
4.410T9{ ¢ hz! /| NWORKIMGBWITIESTPOINTS. ..ot iiiiiee ittt eriirtee e siiee e siree e e siiree e e s nnreeeeseeeeee . A0
4.4.11Pw# | v h {ra {MWORKING WITBIMENSIONS. ...cceiitriieeeiiiiieeeeintieeeessireeeessnnineeesssnnsneeeessnnnneeesnnenen 49
KAPITOLAGYt ®{ h . , b# WU || A5 2D e 50
5.IR 2 5 N @ QRACHIND ...ceitiiiieiteie e ettt et e e e e e e s s et bbbt e et et e e e e e e e e e e e e a bbb et e et e eeaeaeeeeaeaannnbeereees 52
5.2FOLLOWME METODAFOLLOWMERDUTEIR. .....tttttttetieeeeae ittt et e e e e e e e s e aiibbebseneeeeeeaaeeeeassnnnnnbeeeeeeeaeas 54
53M9c¢hs5!  { ¢whWhWEBNNECTIQNIACHINE. .....cceiiiiiiiiiiie e ee e e 55
54A ¢ha! ¢ L/ Y#(AATOROUTER A = W N )E.L. 20 uiiiiiiiiiiiieeeiiiieeeeessibeeeeessseeeeesssnneeeeessneeeeeesnnneeeeas 57
55A ¢hwh! ¢ LbD (AUTOROETINGLBUPBES......uuuutueeirrieeeessiiassasrnnneerrereeeesssanssnnssssnnereeeeeesssannssnsnnes 59
56Pw#/ @bBLY#ChwOa©khB®h ¢(DENSIFBARS ....cevviiiiiiieeie e e e e e e s 61
57M! - La#[ b N 2h 5 GtLYCLN Da#OHtw.l. b 5 0. Y i ee e e e e e e e e et e e e et e eeeaaeees 62

4-133



KAPITOLAGS5 t { Ot/ . 0 YL L Y 2 Y e 63

B.IK [ Y!I[!2Y! twwh t(BRAMSBVISEIANNECALCULATOR ..eeieeeeiiieiiiiiieieeeeeaeae e e s e s sntebbeeeeeaaeaee e e e s 63
6.LLIMLYwht #{ Yh(MICROSTRIFEINE. ..ottt e e e e e renennees 64
6.1.2Vf h¢9b; alL¥wh{ (ERBEODEMICROSTRIPLINE........ovviiiiieieiiiiiieieie e 64
6.1.3y95b= t #{ YENTEREBIRIPIMEE LINE.........ccoi it e e 65
6.1.AN9 { h! a=wb; akYwE(ABYWNWETRIBIRIPLINE LINE. ..ot 66
6.1.5Dt h WL ¢ ; al YSPOIEBYAYSTRIPLINE LINE........ooiiiiiiiiie e 67
62K [ Y! [ ! 2Y! ({TWPEDANGESRVEDIFFERENTIAUPEDANCEALCULATOR. . evvieeiaeeeeeiiiiiireirrrneeeeaaaessd 69
6.2.IML Ywht #{ Y h(MICROSTRIFIMIPEDANCE.........oiiiiiiiii e 70
6.22V[ h ¢ 9b; al YwRQIEEVBEDEIMICROSTRIPIMPEDANCE.........cccvivveveeeeeeeeesveiiieeeeeeeeee e L
6.23Xy95b= t #{ YENTERESIRIPWEE IMPEDANCE..........cco ittt e e 73
6.24N9 { h! a=wb; akYwh (ABWHETRISIRIPLINE IMPEDANCE..........ccccoiiiieiieeee e, 75
KAPITOLATt y Nt w! 1t wWh. k. W e 76
TAM h¢9b N 1 " U(RAGING ANBDITINGTEXT ..eeieiieriieeiiiiiieeessiirreee e s st e e s st e e e s ansmre e e e e asnnbeeeesaeeee 76
723 Na#bN =, . OBRAZOVEBAPTURINGCREEMREA......otiiiiiiiiiieiiiiiiieeeeiiiee e et e et e s e 79
KAPITOLA80 5 %h. w! %9 6 NESEHNEIB BID).0...ccocoeeiiieecree e 79
8.1Pwh 1 [ N¢ 9 b N3DH{\IEWING THBDARD INBD) ...uuvuiuriiiiiiisieie i e e e e e eeeeeeee e eeeeeeetein et s e s e e e e e e aeaaaaenaed 30
8.2Zh. w! %9 b N (BHOBANGUADBIECBHEIGHY ... uuiiiiiiii i e e e e e e e e aeaaed 81
83BN 20O N t hi [ 9 B(INFERNAMEIG £ eeeveteeretenneiissssseeseeeeeeeerererereeeeeesaessana e saseeaaaaaaeaeaaseernnnnes 82
KAPITOLA Gt y NY [ 1 5, iR 83
9 APy NY[ !5 B#EWPWMD9 b 9 WS, .....oui i 84
92Py NY[ ! 5 G#[ERWINFWISbh{ ¢! t dh{+°] ht#925 HBED.N...coooeevviiiiieecieeeeeeee e, 106
KAPITOLA19 [ © +°wh . YN t!Iwh{LEMBIDN. ..o 118
10.1B9 %5h [ h £ b ! ¢ (PBGFRBEI.D.N....eiiiiiiiiiiie ettt et st e s e e e e 118
10.2LKVIDACE E¥s! y NOBEENE. ........eenniiiii oo e e e e e e e e e e e e e e e e e e e e e nr e 121
KAPITOLA 1G KOMPONENTA ICT ..ottt ime s e e sttt amas st s s e st s s se e e e e e e s emrsnsnsnnnneees 124
Pvh { ¢ hw t Whh Y # @0, 0. N e e et e et e e e e e e e e e et e e eaaaaas 131

5-133



Kapitola0Oi Met odi ka viroby plognich spoj T
Princip vrstev a jejich pougit?

Ng§vradagn®ho spoje spol?2?v8 ve tvorbhD pouzder
podm2nek, nalten?2 netlistu, definici obrysu
fingln2ch YWpravs8§ch, kontrole n8§vrhovagh®prav
f§Z§vrhu je tSedal enduj ha2 zIiSlee eil sk a:

Vyrobitelnost i des ka mus?2 bTt navrgens8 tak, aby byl
vrirstev plogn®ho spoje, respektovat t S2dy p!
mognosti fwolrrmo8btcyT vl robn2ch technologicklich d
ekonomi ck® ot8§zky. TS2dy pSesnosti by mnDl n
znal ost minim8ln2ch ¢g2Sek spoj T, izolaln2ch

technologick ch mognost 2.

Osazovsg8n?izgp ITpPHjbem2ssazovg§n2 navrhovan® desky
pouzder soul 8stek a jejich rozm2stBhDn?2 na de
p&§jec?2 pasty a n&sl edn®m p 8§ojuezndr ap osnoouc| 2§ spt Seekt a
vristvu, ve kter® budou definov8ny plogky pl

nesm2me porugit pravidla o minim8ln2ch vz§je

El ektrickiBl ddiinklce el ektri ck® zf8uknlkacded jzen avl eolsnhii
obvodu navrhovan®ho plogn®ho spoje mus2 bilt
ng§vrhu veden?2 spojT mus2?2 blt respektov8na pr
zat2gen?2 spoj T, ot 8§8zky pS®d eshgnSlimpedphs?dl
odvodu tepla, elektromagnetick® kompatibilit

Princip vrstev a jejich vyugit?2
Program pro n8vrh plognich spojT umo
rTzn® Y%l ely (napS2klad vr sstn2yhos pojtT,
VvrIstev s e potom VvKkITgda8jj2ec?t Tzpn®@gkypy
soul 8st ek, obryNgj pahoghN®@hrsivp G r®j e ¥ en B«
S p oneP §§maska , p8j ey Pyasyg ey lvdetithikby apz o v a c,
vrtac? atlakpe®o, NC vrtal ku
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Knihovny pouzder

PSed nalten2m netlistu je nutn® zkontrolova

pougit® soul 8stky. Je nutn® d§t pozor pSedev

TS2dy pBjesnpnpetin® dodr govat z8kladn2 parar
pouzder pSipadaj? v Ywahu pSedevg2m tyt
veli kost p8jec2ch plogek.

PrTmRry vrt8ku nebiov kdoenfeilnniTcczhc ho tpv8greTc 2 ¢ h
poug?2wdp2ge koneln® prTmbDry otvorT.

Spr&§vn® prTITmRry otvorToavoadypS§peacd? pamwigkl
mini m8l nnD IdgMeg2 jmem pvr TmNr nogil|l ky soul §s
uj asnit, jak® prTmRry otvor atbudcomeSsadai s
vitalka m&8 omezenl polet z8sobn2kT (zpra

zpomal 2 a prodrag?2 virobu.

Obrysy pouzdrait 2 m j sou m2nDny obrysy pouzdra z:
soul 8stek. Tyto obrysy2z mueZ2ZmilDreys pedkuloyat ek
aspekty, Ssouvisej?2c? se zpTsobem osazovs
vygaduj 2 chl azen?2, Sse nes m? Zzapomenout n

uchycen2 na plogn®m spoj i

Servi sni2j epdont§ sske lot evolt ivude vytigthRn na p
metodou s?2totisku). Nesm2 zasahovalg do p
neg 8 mil T (0,2 mm).

P§jec2ivwap$2apadhnD osazov§gn?2 soul 8stek do

pomoc?2 pSeta®enm*fjeaowat ve speci §ln2 vrs

pasty. P8j ec? pasta se totig na plognl
plangety metodou s2totisku. Vstupn? mi p o
obrazci p8jec?ch plogek.

Nul oe8Sadnice i p&ul Spsetrksypekti vl strojn2ho
soul 8§8stce oznalit referenln2 bod, tedy m?2
na plogn®m spoji. Za tento bod bude soul

ruky automatu.
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DIP.100/14/W.300/L.700 Obrysy pouzdra
“&Comp ‘////”///,//

o®®®ee®e e — Pajeciplosky

]&Comp ; Servisni potisk
S - P
Heeeeee Nulova souradnice

Obr .2Plowzdro soul 8stky
Nal ten? netlistu

PSi nal 2t 8&8n2 netlistu doch8z2 k postupn®mu
um2sSovg&§n2 na pracovn?2 plochu a nadefinov§gn:

vgechhvwgp®2pologky a nastaven? vlastnost?2 so

Nastaven2 technologicklch podm2nek

Spr8vn® nastaven?2 programu je vel mi dTl egi t]
pl ogn®ho spoje. Konkrn@t np2o uzgp Tts®Rnb mgavsrthaowe®n? sz
Z metodick®ho hlediska n8vrhu plogn®ho spoj
pSedevg2m tRchto pologek:

Rastrijedn8 se 0 nastaven? kvant ovgn? rozmbDr o\

ng§vrhu plogn®ho spoje.prRozloizgndjséSme §map Sokull e

spoj T atd. SamozSejmND n&§vrhov® programy umo
zpravidla getS2 m2sto na plogn®m spoji. PSi
aspekty:

1. Pougi t &8 t S2adi PSe sqn2oSky wpdjlT a izolalnz2c
Z ekonomicklch dTvodu je ¢g8douc? pokl §dar
hranici tS2dy pSesnost.i

2. Rastr pro rozm2stBPDn2 soul 8stek, respekti
manu8l n2zmojnBvjréduv aslpmi nepraktick® a neef e
veden? spoj T dDlitelem rastru rozm2stinDn:
zpravidla poug2vs8§ rastr 25 milu (0,635 mnm

Rastr pro rozm2sSovgn2 soul §sték stpeody[ wals
respektovat §g2Sku spojT a izolaln2 vzd§l e
p8jec2ch plogek soul 8stek. Spl nit oba tyt
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nemogna®. Programy pro n8vrh plognpiocchobslpoj

zl omku. NapS2klad ve 4. tS2dnD pSesnosti je
mi | u. PSi rastru p8jec2ch plogek 225V5mi | u t
t S2dnN pSesnosti je minim8ln2 ug?2 Skhao dsndo jrTa s

veden? spoj TOwdu@®)e tedy 8 1/ 3 (

25

100
4x25
x5 153

3l
=2x12 142
N
e ok
16 23 =2x8 1.3

=51
i

1)
Ax25

Bxl2 12

8

F
SH
le

LR

12172

Obr 3RhAstr pro 4. a 5. tS2du pSesnosti (rozm

Vistyy ij edng8 se pSedevg2m o url| en? poltu el ekt
RozI|ligujeme vrstvy pro veden?2 sign8lovich sp

jako nag§mnéczZ -ay (Pl ane Layer).

|l zol al n2 vz dBdlemn,osktierT m nebyla nastavena iz
j e tuto nutn® stanovit nynz2. PSitom se mu

vyplTvaj2c2 z pougit @ ttiS2vdyyp |plSveasjn?ocs?t iz, etlaekk ti

G2Skaispef@iIven2 g2Sek spojT je ophRt mogn® | i
| in2 pouze u kriticklch spojT a u ostatnz2ch
vliastn2ho ng§vriSitpmoge®mata@ojresplPkt ovat hl e

a z8roveR podm2nky maxi m8ln2 povolen® proudo
Dal g2 nastwaxlehh mgEddgme pSi Sadit nhRkter® dal g
spojovich vektorT nebotafitak®@vangzaor AQnuimi o é k
navrgen spoj), mé?t4§5fdyliVoeoWeori%Tspi/d1je'[l €090 pougi
pro autorouter atd.

Prokovyij sou to vodiv® prTchody z jedn® spoj oVve
parametry vsduadu s pougitou tS2dou pSesnosti, jn

veli kost plogky.
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Obr 4Definice term8Iln2 plogky

Ter mpPlIlm2p§j) ec2 plogky, kter® maj2 blt pSipo,
pSipojuj?2 pomoc?2 takzvanich term8&ln2ch ploge
pg&jen2. U term8ln2ch plogek QGbel .J.62 Skaj ey g mbk
korespondovat S mini m8l n?2 g2Skou spoje a d

pSesnosti
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Kapitolaliugi vat el sk® rozhran?

OvlI 8d8 vegkieorvd Sdd8snt2awemgrogm@ss Bhj 8dg§ Teel bar :
panelylzebovol nND pSesouvat po rozhran2 (vlevo, v

=% Ultiboard 11.0

Obr 5Ufi vatel sk® rozhran2 po spugtBDn2 prog

= RoundUnplaced)- Ultiboard - [Round unplaced]

{F Fle Edt view Place Design Transfer Todls Autoroute Ophions  window  Help @] %]
OgeE » 08 a’aaq & EHES £ [ »f?’fﬁ"iﬂ’% Ak ?
= QA\JJWJ&JJJJJ*JEE@%@M EEgy < & =)
LA AR AL A S AR p—— \ ][ auomat 00000 mly o [mi | v
Design Tool B | I 2 I | e I
OB W o\m

= RoundUnplaced
§F Round unplaced

—_ _- b
< 2
Projects | Layers {F Round unplaced 4 r

Ultiboard - 10, 23f 2011, 12:29:34

Lo x|

71 Results [DRC Parts | Park groups ] MNets Met groups I SMT Pads ] THT Pads I Wias Coppet areas ] Keep-insfieep-outs ] Copper layers ] Patts position ] Statistics ]

il

Obr 6Ufivatel sk® rozhran?2 pSi otevSen®m praco
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1.1L i ¢ n g vj(Toolbars, Ob") . |

Ligh§ssroji, kt dtiwarqusle¢ Obd/ipstiupn® v

e Standard Tool bar (Standardn?2 [ igta)
e Main Tool bar (Hl avnz [|igta)

e View Tool bar (Pohledov8 |igta)

e Select Toolbarl(i gn&ssroj) pro vIibDdr

e Draw Settings ToolbgiLigt a8§stroji )pro kresl en?
e EditToolbarLi gh&stsroji Yapr av

e AlignToolbarCi gm@&ssroji )ro zarovn§gn?

e Place Toolbarl{i gn&ssroji Ykl 8d8&8n2 prvkT
e Wizard Toolbar i gh@vshovIim)pr Tvodcem

e Autoroute Toolbarl{ i gh &8s sr oj i autacspwat8§inck ®h o

e Locking Toolbar(Ci gh&ssroji pro) uzamknut? prvkT

e Toolbar Behavior When Ultiboard Size is Reduckdi (g h 8 stsr o | pr o z me
velikosi)

Pozn8imé&atl i ge wmBsdem® il ingetjys ou vi dpanelech.n ® ( z ap

View/Toolbars/<toolbarnameNe bo na wugi vatel sk®&m rozhran?2 p

=i Ultiboard 11.0

Bile | Wiew Options  Help
D Status Bar

Dresign Toolbox
T Spreadsheet Yiew

Standard

Wi
v Main
Drrawe Setkings
Edit
Align
Place
Seleck
Wizard Toolbar

ASukoroute

Obr 70t evSen2 z8logky panel T
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12St andar dmg s tl(8tapfaia Toolbar, Ob8) . | .

Standardn? | igta obsahS8wjaen ®& |fauln?ktokaa % parkoo sophsvoyol
ulogit soudb&d S8vebseokod&utEzkr dtzkecouwvyvol at funkci
mygi, nebo pracme®ho vyhled8vg§n2 v

O & &

Ob r .8 Standard Toolbar

Tlal2tka ve sjtiacnhd avrlidznn?a m ijasholli @peojpes. § nly v

T1 al| @uttani NPopis(Description)
B New= Vytnvoo.doubor pro tvorbu pl
Ctrl+N
o Open=0t e WUS?2tve vytvaSenmlbosioph or
Ctrl+O
= Opensample Ot ev S2 t soulmremr owrlhem pl o (
= Save=Ul ooz pr acov arrBlv rsheeurb @r og n |
: Ctrl+S
= Print=Vytisknoutn 8 vr h pl ogn®ho spoj e,
Ctrl+P
& Cut=Vyjmoutvybran® prvky a vliogit
- Ctrl+X
Copy=Ko p 2 rwowhartan®v Ipa ¢ikty jae do s
Ctrl+C
g Paster VI ogit ze schr8nky prvky
Ctrl+Vv
Undo/Redo= Zp Nt/ dapp @edwe hv
4 @ Ctrl+Z/Ctrl+Y

Tabul ka | . 1
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1.3Hl avnz2n§s gManjTsolbar, Ob9) . |

HI aVvnZptaa e(r)o jn[8 sotblsalhdutpked Dgm®vi bhmnk pé ogn®ho

Jetjl2al 2 popangsgenbul ce | . 2
w EHES @k SEF SN A 1?

Ob r .9Main Toolbar

Sp

Tl al shtllabvingt D a jejich tvdlzwlagne jlsou2 pops

Tl al| @Butténa Popis (Description)

T Selec=T | al 2 t kDeaktthgel e c t |
vgechny rveybaummo® Ruj e
vyb?2r aradgsaev k y
Ctrl+Shift+S

Design Toolbox=Zobr az2 neb
DesignToolboxs t a wkng s& seznamem
Yal oh lah. pod ¥

Spreadsheet ViewZ o b r &k 3kryje
SpreadsheetViewt avov ® o0k n(
seznamem nastaven?

= Database ManagertSpr 8vce kni
sou|l 8stek pro konve
nebo export.

5 Board Wizar&sN§vr hov I o T
vytvoBSem®2 pakgmetr T

ey Part Wizard=N§vr hov I o Tv

vibnRNr komp@rsd mitnT ¢ h
(parametrT soul 8§ste

i Place Part from Database Pr o c h § z
dat ab8ze sTowkK Ig8&d &rk2
soul §stek a d2I1 T na
Ctrl+W

¥ Place Line= Manmé&t oada pr

: spoje (mRdNnNn® cesty
Ctrl+Shift+L

® Follow-me= Manmé&t oéda pr

= spoje (mRdNDN® cesty
saut omati ckl m iodpch§
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namal ovanlch mRdRnI
Ctrl+T

PlaceVie== VI ogen2 proko
pr Tchody medesky)vr st v

Place Copper AreaManu8l n2 v
plochyr o zinDd ®n ® (orb caldrt &
vipilsR2nDnz2) .

Crfzate Power Plare Vyt voSen?
vikonov® dnalpyg| eEé,]

§3

Design Rule CheckKont r ol a s
Zzapoj enaz psSpopjlayni8cvir

Place TexeV k | 8§ d § nria deskel x t
(informace pro viro

Show 3D buttors Zobrazuje a k t un88lvr
deskyv e t Sec h (rvoez n3lDxr)eé

Capture Screen Area Ok no pr o
desky,jehov y f ocen2 a wul o
pro pat $ébu.

.Y

Help=N§povkldda T m si t ua
rozdhDl en8 do katego
F1

i gt a
v celoobrazok o v ® m

TabulkXa |

14Po hl e d o ws slt (ViptjEbolr, ObI0). |

sl oug? jako pomocn?2k
r & etj 17 agle2nipk @ an8segdan b ul c e

A8 ®|aQaq

Ob r .10Miew Toolbar
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ZOOM
3

(I upa



Tlal2tka v pohledov® | i gtabud cjeejli.ch3 vI z

T1 al @uttena Popis (Description)

] Redraw the ScreenPS e k r e s (refresiy glotly  r § v D
otevSenim n8§vrhem desky.
F5

Toogle Full Screer P S e p r{izolwakit) na celou obrazovku.

&, Increase ZoorsZv NDtc@iltou desku (pSi bl
F8

=] Decrease ZoomZ me n@eé lt ou d e s k tu) gtiskehd §
F9

@, Zoom Area=Z v N danout T sdesky (plochy).
F6

Q ZoomBoundssAut omati ck® pSchkl ®§dp?2
maxi m8Il n2 velikosti plochy (¢
Ctrl+F7

Tabul &a | .

15Li gngssr oj i (Splecolooldr,b NIb¥l). |

Tat o | i gaka fitrskzawpnaut 2/ vypnut 2 (aktivaci/ deakHt
(vibDru)l na pesclki tpoywengd3i hepospojedeetsdcéeletj 2al 2t k a

jsoup o pan&ngteabul ce | . 4

AR AR AR

Ob r .11 Select Toolbar

Tl al sntS§lsda rwj ov® | i gthN a jtajputkhevizndm | s
TI al| @Buttena Popis (Description) )

w Enable SelectingPatsPov ol en2 Yt b REBmBB3t |

1t
(dz21T).

Ty Enable Selecting TracesPovotr ek 82 §bB®paj T

7, Enable Selecting Copper AreaP ov ol en2 Y kFrhRE®m §
MmDdNDN® .obl asti
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Enable Selecting Vias buttesnlPov ol en2 Y kb REm §n

* pr T c h @rdkew mezi vrstvami desky).

% Enable SelectingPagsPovol en2 Yt hio& o 812
soul §sp&ejkec? plochy soul 8§st ek

7 Enable Selecting SMD PagsPo v ol en? v £ b BNDa § n
vlivo(dpl8j ec2 plochy SMD soul 8s

v, Enable Selecting AttributesPo v o | e n 2 veEbhRBE&EaEbDSf
(napS2kiyadl pomadé&gei) sy

T Enable Selecting Other ObjectP ov ol en2 vV kb RWE @ §

ostat n2desky.pr vkT

Tabul «a |

l6Li gngssroji (Draw Selttinge Fobllean 2 O b 12). !

Tato | i gmoajnnsolsatig?2nakst aven? g2 Sky szpledjaivar
spoj Vibétjnadha| 2 poapanSsygaabul ce | . 5
Copper Top s || Autormnatic (10,0000 mily s || mil W

Ob r .12 D0Oraw settings Toolbar

vibn

Tl al dtilga Dv pro kreslen?2 atglgliced vl z:iam

TI al| Butteény

Popis (Description)

Copper Top

W

Selects the layer forthe limeVT b NDr pretwegden

Aukomatic (10,0000 mil)

b4

Sets the thickness VT bd@r Sky.(sy@majt Rvuj e
nast av e n? glghbal prefereaces).

Sets thanit=V 1 bras t a jednotek (nm, um, mm, mil,

il w
inch).
@ ~ Select Hl Color=V T bbamvyv T p brstvy.
- SelectFillStyl=eVT b Rr st ylpu Tvll @ldmI®/ 1
Pl

Select Line Color VT blaridyrspoje.
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—_— Select Line Typee VI typidspoje( p Ser ugovianl
Spoj).
Tabul%a | .
17Li gn g o§rn YeoitTaotbar, Obr) | . 13
Tato | i Gg¥pr sMOmgeedadeseed) i prtvikcdiejpavVkTka | s
popangngteabubce | .
M o0 2hod2 O

Ob r .13Hdit Toolbar

Tl al AtilgasSlvtsr oj i W.prmaamaj § etpd lpublpcses nly. v6

Tl al| @utténn Popis (Description)

[‘_'i{;‘ Toggle InPlace PCB Part Edit Editaceo z nab en ®P§ s {
(d2lu) na desce.

A+ Toggle InPlace Edit Text or Attribute Editaceo z na | en
textu na desce.

f*h Rotate Clockwisee Ot o | seoni?| 8 stk qmiBrl w)
= . ~ .
hodinovlich rulil ek.
Ctrl+R
;o Rotate Counter ClockwiseOt o | seont?| § s t ghoyi  ( d
smDhadinovlich rulil ek.
Ctrl+Shift+R
G Swap LayerZr cadl ov®o okt ®8$ehy (d2I

Alt+S

Tabul&a | .
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18Li gn&8rsséj i pr o (Aga Toolban, § N"CGb14). |

Tat o | i ¢gvipar asvi8onu §(2edki t aci ) datjlBahBphpeiegka na
vt abulce | . 7

e QIR = e

Ob r .14 Align Toolbar

Tl al Atilga8wtsr oj i npra gpajpbeh8§vivalam ¢solu. pdp

Tl al| @utténn Popis (Description)
= Align Left = Zarovnak | e nau®kraji .
0 Align Right= Zarovnatk p r amu @kraji .
[ Align Top = Zarovnatk h o rmu dkraji .

Align Bottom = Zarovnatk d o Ima ékraji.

3 Align Center Horizontat Zarovnan a su cdcear.ov n
L Align Center Verticat Zarovnan a s dviSlee d

Jo[ Space Acros Nastavits t eff m2®e st upy. vodor
1= Space Acros PlusZ v Div@idto r roaesiupp r v. k T

Space AcrosMiEFZmen givodor ov mplr vrkd[z e

Fy

Space Dowrr Nastavitst ej n® r ozestupy ¢

Tl

Space DownPlusZv Rtsgii ts1 T prrovzkeTs t u p

|2l

Space DownMi=Zmengit svipsliilk Troze

4

Tabulka |
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19Li gn&ssroji v kMPlagaTdalbar Oprrlvik T

Tato ligta sloug? KetjVk| BSpémadns?ppeaab Tl ca tiesBu
R LS CL S LA AL L B2 A EEy o %

Ob r .15Place Toolbar

Tl al Atilga8wtsr oji pro vkl 8d&8n2 taa bjudijciecH .v I8z
T al| @utténp Popis (Description)
E Place CommemtVI|I ogi t kofenhgSdesky
- Capture Are# Okno pro ohrawyfenén
ul ogen?2 jdaook od o*l .absmp® pamDti p
'{_‘5 Select= Deaktivacej i nwyhlor an ®h(op Sm- dRul a ¢
Traces).
Ctrl+Shift+S
#F Place LineeVI ogi pS| 8guafi ck®m n§v
o .
viogen? na mRdDnou vrstvu).
Ctrl+Shift+R
o Place ArccV1I ogi towdu olukr u
Ctrl+Shift+A
(F PlaceElliptical Arc=VI ogi t el i.ptickou |
4 PlaceBezier=VI oglinovi.t ® | 8ry
Ctrl+Shift+B
o PlaceCircle=V1 ogi t kr uh
Ctrl+Shift+C
o PlaceEllipse=V | o §i tsveé lpil msu
Ctrl+Shift+E
5 PlacePie=VI ogi t vipp8F grafick®m
= pSi viogen2 na mRDdBDnou vr st
Ctrl+Shift+P
o PlaceRounded RectangkeV | o git zaob(lemve
vipl nfo viogen2 zvol 2me myg?
Ctrl+Shift+O
- PlaceRectangleeV 1 o gi t (0lbtdRevm éodt )n 2
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PlacePolygon=VI ogi t .pol ygon
Ctrl+Shift+G

PlaceCopperArea=V | @D d N w & wdblRst(polygon).

M| s

Follow-me=( N8 s | e dRwjl nMnemet odas pa |
vivodT.
Ctrl+T

T

Place Multiple TracesasaBesVl ogen2 sbDr ni
(pro pSipojen2z wv2cepinovlich
Ctrl+B

Place Group ArraBox=V I ogi t tabul ku.

PlaceText=V| ogi t t exdeshkw ® pol e
Ctri+Alt+A

Placea Standard Dimensig?M | o g i t dvauz ymBr g n
bodT

B & R B

Placea Horizontal Dimensior V| 0 g it wudeonmDr y
vodorovnhD vybranlch prvkT

N

Placea Vertical Dmensior=V |1 o g i t udoonsvifle y
vybranlch prvkT

2

Placea Net Bridge=eV 1 oo d mV 6t ek

PlaceaHole=VIl ogi t ot vor

PlaceaVia=VIl ogi t kovovwstev.pr Tchod

PlacePinssV 1 oyl t.o0 d

o & | B

Polygon Splitte=R o z d N1 e néh plathad NPTl k o n o
obl ast 2.

>

Remove CopperlslandgssOd st r an Dn 2 (ozb8 laisvt

Tabul &a |
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110Li gn&ssroj i n 8 v r liWizar® Tioolbap, r TOMWAG) c €

Tato |igta slyoumgébiketjd2lV lplo padiSediea bul ce | . 9

-

Ob r .16 Wizard Toolbar

Tl al dtikgjga Dv n§vr hov®ho pr Tvodcteauljeg ilc.h 91

T al @utt@énn Popis (Description)

Board Wizar&cPr Tvodce n §wroleund ey/s k

o Part Wizarc=sPr Tvodc e 2n(8vauhlug sdt ky é)

Tabul %a |

1.11Li gn&ssroj i aut omaAutomle®rbotbart r @lsid)v §n 2

Tato |igaat eshatuigek &mu n8kejhtual 2p kj@ap ajBkerpEk v .
vtabulce | . 10

&)
Ob r .17 Autoroute Toolbar

Tl al dtikga Dv t rasovg§n2 a jtegbhwlhce Tlznalmd j so

T al @utt@énn Popis (Description)

Begin Autoplacemert St i sknut2m tl al 2tk
automati ck® um2stiNDn?2 prvkT

4%

rﬁ&’ Autoroute Selected BusesAut omat i ck® tras
- Start Trace OptimizatorSpu gt Nn?2 ospptojma.l |
| Start/Resume AutoroutigS pu gt Dn2 aut omat
spoj T (nebonpokhal| pond byl
Ctrl+Shift+8
@ Stop/Pause AutorouterZast aven?2/ pozast a
n8vrstpwj T.
Tabul Wa |
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1.12Uz a mk n u n%& s It (Lapking Foolbar)

Panely n8§stroj T, madpegme o mz appbHnkiididod at Sen2 m j
pohybuPot ®, pamelyyiszme§8!| npamelmf sauzdmkneme. Toto |
zpTsoby:

a) Zvolte Options>Lock Toolbarsz agkrt nut 2 m/ odgkrtnut2zm | ze

vgechny panely na |igth

by Kl eppPRtaeT m tl almat kbmv onygli  paavgbertemanErsa stoj T
Lock Toolbars.

Po vyz8 miaurr . (Lbck TodlBarsupanel T n8stroj T | ze opDt
pl oge z aanpaceleckRrag®Bari uc hy c eorb?r .Vilz 19

LW o W Yo | AR
5 Ruler Bars
Status Bar

l;‘__l Density Bars

| + Standard

0000 mily & | mil v

v View

«  Main

w Draw Settings

w  Edit

+  Align

~ Place

v Select

~ Wizard Toolbar

«  Autoroute
Birds eye

Design Toolbox

v Spreadsheet View —~
3D Previe W D B“H B
+ Lock Tookbars

Custamize. ..

Ob r .18Lbck Toolbars Ob r .190rag Bar

1.13Li gnh&8ssr oj i | €rootba BandviorvVBaen dltiboard Size is Reduced
Obr .20 |

Pokud je panels 8 st r o] I na | igth memgngenparnaehmesg§m o
kukryt?2 ostpatelu2 cPho tkllalk2ntueakko bm & zee kD | gi RIOYy swei P ¢
dal g2 tlal2tka (More Buttons).

NS & -

Obr 20rlo.zg2Sen?2 panelu

23-133



Kapitola2izal 8t e k (designy r h u

2.1N o vsbubor

NovT vjlek rweysautom&8iekpp Si v yntowo@theon 2pPanaf ek tre§ vsrih ge
mu sk?T t  spojenys Nj a grbjektem Pr o vyt voSen2 nroowWdht esou
n8s |l ekraky:2 c 2

1. Zvolte File>Open (soubor>0 e v $2t te)vpBaekt e

2. Zvolte File>New Design(souborn o mi§ vr h) , @ltegBwe® sek ma

3. Zadejten § zvelvk r eablastibksign Name( n§zev vIi kresu) .

4.Zr 0z b al segnancwd/derten § vRACB Design Type

5. Vyberte sizot e v Se & V .oAd[to project (pSi &kprojekt) r ozbal ovac?2 se
zobrazujepouze t e v Shkty® pr o

6.Kl epnht e OKaDitall @lg2otek®d B mem zwli attessuSevybranl

vi kr es

Pozn&wkagen?2 pr vikTe Jiya kw@ &ir te s mo @nelisu fiNetiso r t
souborobsahuje informace o dap®mSiemuwelkalrn?2ck ®mo g
Multisim generuj.EWNET soubor, kterTpodasddaigpe®ogechn,)
Ultiboardu.

221 mp o r t soub&un 2

Pro importo v 8nethist souborupr ove Nt e n8sl eduj 2c? kroky:

1. VyberteFile>Import>UB Netlist (souborimpat>UB netiisty ap Sej d Dt e na po Qe
soubor(n a p Splolkaus nT EWNER &1 a k| e ©OpeR(btee \nSa2 tt | al 2t ko
2. Zadej t eUnis egrmtiyoWidtm (®g 2 S®learpnces(mezerya k|l epn Dt e |
tl alOKtikmport Netl i stl oglobwl® wkmnwohr az?2 di a

3. Vyberte po@dddEosedlet@CCak ckel,epnNt eOK.nPaSethll ald2 t |
deslysd 2jl ¢ um2 st NDn najeppSri poprawmeNNB| 0 g e
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PS2 k!l ad pirn§fzodr nmhati$e souboru. Hodnota-1,00000000000c n a men§, ¢e
Ultiboardb ude pwolLU@gR o ait htenth pavameir p r o

(nets

(net "vCC"

(trackwidth =1.000000000000")
(trackwidth_max “1.000000000000")
(trackwidth_min *1.000000000000")
(tracklength_max-1.000000000000")
(tracklength_min -1.000000000000")
(cleamnce_to_trace-1.000000000000")
(clearance_to_pad1.000000000000")
(clearance_to_via-1.000000000000")
(clearance_to_copperl.000000000000")
(routing_layer ™)

(settings_locked "0")

(net_group ™)

)

P S 2 kkbrgponenty,informace znetlist souboru.

(components

(instance "7SEG8DIP10A" "U1"

(device "SEVEN_SEG_DECIMAL_COM_A BLUE")
(value "SEVEN_SEG_DECIMAL_COM_A_BLUE")
(gateswap "0")

(pinswap "0")

(component_space "0.00000000e+000")
(component_group ")

(settings_locked "0")

(comp_variants "Default1)"
(comp_variant_independent "0")

(pin "5"

(net "10")

(pintype "BIDIR")

(gategroup ™)

(pingroup ™)

(label "D")

(gate ™)

)

(pin "4"

(net"11")

(pintype "BIDIR")

(gategroup ")

(pingroup ™)

(label "E")

(gate ™)
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230t evBgn3dtuj2c2ho souboru

Poot evSen?2 sowmborapr wjvedNaleons§sl eduj2c2 kroky:
1. Zvolte File>Open (soubor o t e.\Bt@rfdargd s e it &@lvdSgo v @znarm 0 s
soubof ur |l enT ch pregramUltbdardd pr o

2.V seznamliriles of type(typ soubordzvolte typ souboru.

V programu Ultiboard Izeot en §31 edypy cdoubor T

A Ultiboard soubory (*. ewpr]j

A Orcad soubony (*. max, *. LLB

A Protel soubory (*. PCB, *. DDB

A Gerber soubory (*. GBR

A D X Bxf)(

A Ultiboamd~DBDFa 5 soubo

A Ultiboar g(*45a 5 knihovn

A Netlist soubory (*. ewnet, *. net, *| nt7
A Calay Netlist soubory (*. net)

Vybertev §spuborz e zobr azem®hepre Bt a Opea( dtl eSo8Fortsd

ot evPausa2 m s pwjpkemd k ud oUtieoar$souber z o b r arz&v rshey

VI 8§ mc i t ohotz& | ppipekeyerkotkuud | st.BDFesbeb$el sezobr a:z
vh8§vrhu pracoviSdhbopmE&etjemevjyntivio Se.n aut omat i c

Kapitola3inast aven?

3.1Nastawe nv?2| a s tprograsnu ? Global Preferences

Vgl ob8l n2m nastaven? programu | ze nastavovat
e General (FULL SCREEN MODE, CROSSHAIR, VIEW, MOUSE WHEEL
BEHAVIOR, BACK ANNOTATION, AUTO SAVE, POINT SIZE, LINE WIDTH,
BUFFER SIZE, LANGUAGE, UNICODE, LOB LAST FILE)
e Paths(GENERAL, USER SETTINGS, DATABASE FILES)
e Message Prompt§GROUP SETTINGS)
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e Colors (COLOR SCHEME)

e PCB Design (VIEW, DRC ERROR, NET CHECK, TRACE, ROUTER,
PLACEMENT, CROSSHAIRPIN DIAMETERS, FINDUCIAL MARKS)

« Dimensions (POSITION, ARROW STYE, TEXT STYLE, ORIENTATION,
ALIGNMENT, UNITS)

e 3D Options (INTERNAL VIEW OPTIONS)

Cestaknast aven?2 n aOgtions/Glabal Prefgreaces | u :

=i Global Preferences @

General | paths | Message Prompts | Colors | PCB Design | Dimensions | 3D Options

Full Screen mode Crosshair

Show scrollbars [[Jkeep always on grid

[[J autopan [[Jorop on left mouse button
View Mouse wheel behavior

[ O Scroll workspace

Show crosshair (® Zoom workspace

Scrolljzoom workspace without selection Center on mouse
Back annotation settings

Make back annotation file names unique by adding a timestamp
Auto save settings

[CJEnable auto save
Minimum control point size Line width cache size

(3 =] [10 =
Undo buffer size File

100 & [[JLoad last file on startup

Unicode settings

Save .txt files as plain text {not Unicode)
Language

English v

[ OK ] [ Cancel ] [ Apply ] [ Help ]
. "
Obr 21Mo.gnost i nastaven2 v karthD General
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i Global Preferences

| General ‘ Paths iVMessage Promptsr‘ Colars. | PCB Design | Dimensions | 3D Options

El Genesal
Circuit default path C:\Documents and Settings\Owner\Dokumenty\National Inst...
User Button images path C:\Documents and Settings\Owner\Data aplikaci‘\National I...
B User settings
Configuration file C:ADocuments and Settings\Owner\Data aplikaci‘National I...
New user configuration file <Select one>
B Database files
Master database C:\Documents and Settingshall Users WINDOWS.0\D ata apl...
Corporate database C:A\Documents and Settings\all Users WINDOWS.0\Data apl...
User database C:\Documents and Settings\Owner\Data aplikaci\National |...

Lo J[ comcel J[ ook J[ tep ]

Obr 22Mo.gnosti nasPathw en2? v karthn

Global Preferences

| General | Paths | Message Prompts | Colars | PCB Design | Dimensions | 3D Options |

Check the prompts you want to display in the described situation:
Group Settings

Prompt to change all applicable part properties to "Use Group Settings"” when a part is added to a part group.
Prompt to change all applicable net properties to "Use Group Settings" when a net is added to a net group.

ok J[ concel J[ ooy J[ b ]

Obr 23Mo.gnosti n a s Message ®Prompts kar tn
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General | Paths

Preview

Color scheme:
Default layout colors

Color element:

Message Prompts | Colors | PCB Design || Dimensions | 3D Options

[Background v

[CJereview arayed out
Grayed out Factor:
v
Min Max

v | | New scheme

[ oK ][ Cancel ][

aoply | [ Help |

lobal Preferences

Obr 24Mo.gnost i

General | Paths | Message Prompts | Colors

Wiew

Show pin 1 mark

Show copper areas

Show pin info in pin ® Overrule

On select entire trace

[ select across layers

Default pin diameters

Jumpers 7.00000

Testpoints

4> (4>

7.00000

(

PCE Desian | Dimensions | 3D Options
Action on DRC error
7 Cancel the current action

O ask for confirmation

On trace deletion
[] auto delete via (standard)

Auto delete teardrop

Part drag On trace placement
[V]Re-route after move e
- [[] auto trace narrowing Crosshair
Re-route fixed traces Trace snap
it - [[]Auto add teardrop

nasCobbrsenz v

Global Preferences

units | v

DRC & net check

(O Mo real-time check

O Check on action end

Eull real-time check

Follow-me router

Continuous placement

Automatic fiducial marks
Show fiducial marks

Line thickness 5.00000 2

OK ][ Cancel l[ Apply I[ Help

Obr 25Mo.gnosti

vn aksdPCR Desigr?
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lobal Preferences

General | Paths | Message Prompts | Colors | PCE Design | Dimensions | 3D Options

Units: m v

Stub length: | 39.37008 3

Position

Arrow style

Length: 39.37008 % )
Width: 19.68504 3 O over
O Below

[Cinturned

[Elled Orientation
Text style Auto
width: | 35.43307 % ®rorzons
Heioht: e 8 O vertical

D Mirror

Displayed unit: Use design settings v
Alignment
® auto

[ OK ][ Cancel ][ Apply I[ Help

Obr 26Mo.gnosti nasDirmensons?

Global Preferences

General | Paths | Message Prompts | Colors | PCE Design | Dimensions | 3D Options

[E] Background color

Internal view opl
[[Juse normal board thickness

Thickness for each layer: 95.42520 < |mil v

Spacing between layers: 0.00000 5| |mil v

\Y

[ oK ][ Cancel ][ Apply I[ Help

Obr 27Mo.gnost i nas3DOptems:?

30-133

\'

kartn

karthDn



32Nastaven?2 vlastnosi PCBlPemiies pl ognlch spoj T

Vnast avtem®s tv2l aesky plognich spojT | ze

Attributes (NEW, CHANGE, REMOVE)

Grid & units (UNITS, GRID)

Copper Layers(VIA SUPPORT, ALLOW ROUTING, BOARD, LAYER PAIRS)
Pads/Vias (THROUGH HOLE PAD ANNULAR RING, VIAS, NETS, MICRO
VIAS, MOUNT PADS)

General layers(LAYERS IN DESIGN, NAMES)

Design rules(DESIGN RULE DEFAULT VALUES)

3D data(BASIC 3D SETTINGS)

Favorite layers (SELECT LAYER)

Cestaknast aven?2 n aOptiéons/RCB Properfea ne | u :

PCB Properties @
| Attributes | Grid & units | Copper layers | Pads/Vias | General layers | Design rules | 3D data | Favorite layers |
Attribute list:
Tag Value Visibiliey |

[ OK ]l Cancel I[ Apply II Help l

Obr 28Mo.gnosavenasAttribatasr t D
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PCB Properties

Attributes | Grid & units | Copper layers | Padsfvias | General layers | Design rules | 3D data | Favorite layers

Units

Design units: mil ~
Grid

Grid type: Standard grid v
Visible grid style: Dot grid v
Wisible grid: 20.00000 s
Grid step name: Grid step value:

Part grid v 20.00000 & |

Apply Help I

J ( ) [
n a s Gria wrets 2

[ OK ] l Cancel

Obr 29Mo.gnost i Y%

PCB Properties

Attributes | Grid & units | Copper layers | pads/vias | General layers | Design rules | 3D data | Favorite layers

Via support
Layer pairs: 2 & [Jglind vias
Single layer stack-ups:
Top: [
= Allowed vias:
Bottom: [ MThrough rom Copper
Inner layers 2
Allow routing

Copper layer:

Copper Top v
Board
Board outline clearance:
1000000 3| |ml
Board thickness:
39,37008 % | |mi v

Apply Help ]

J [ J [

] [ Cancel

Obr 30Mo.gnosti nasC€opperdayers v
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Propert

Attributes | Grid & units | Copper layers ] Pads/vias ‘General layers | Design rules ijﬁiﬂ Favorite layers |

nits: | il v

Through hole pad annular ring
Top: Fixed 7.0000mi, from the dril hole )
Inner: Fixed 7.0000mil, from the drill hole @
Bottom: Fixed 7.0000mi, from the drill hole E]
Vias Micro vias
Drill diameter: [ 23.62205 5|  Drill diameter: [ 7.87402 3
Pad diameter: , 39.37008 4 ‘ Capture land diameter: [ 15.74803 |3 ‘

Target land diameter: [ 11.81102 5 ‘
Mets Maximum layer span: ‘ 1 = ‘
Max vias per net: l Unlimited ‘

Surface mount pads oversize
Top: [ 0.00000 %

Bottom: [ 0.00000 %

l OK ]{ Cancel ][ Apply ]I Help ]
—d

Obr 31Mognosti nasPadswiasn2z v karthn

PCB Properties

Attributes | Grid & units | Copper layers | Pads/vias | General lavers | Design rules H?D—a“a—t;ﬂ Favorite layers |

Layers in design

Keep-infkeep-out
Board Outline
Silkscreen Top - Silkscreen Bottom
D-Info Top - 3D-Info Bottom

[Solder Mask Top - Solder Mask Bottom

aste Mask Top - Paste Mask Bottom
Glue Mask Top - Glue Mask Bottom
Assembly Info Top - Assembly Info Bottom

Ratsnest

] MCourtyard

_IMechanical 1 - Mechanical 2
] MiMechanical 3 - Mechanical 4
[] MlMechanical 5 - Mechanical 6
[] MlMechanical 7 - Mechanical &
] MlMechanical 9 - Mechanical 10

Layer names

Rename [ Save as default I [ Reset to default ]

[J&et as defa

o J[ cancel J[ apoy J[ beb ]|

Obr 32Mo.gnosti n a s Gemera¢layérs v kart D
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PC operties
Attributes | Grid & units | Copper layers || Pads/vias | General layers | Desion rules | 3D data | Favorite layers |
Design rule default values
Uniits: [[Juse multiple clearances

Bl Trace width settings ~
Trace Width 10.000000 ¥
Minimum Trace Width 0.039370
Maximum Trace Width 393.700787

B Trace length settings.
Minimum Trace Length 0.000033
Maximum Trace Length 39370078740

B Trace neck settings
Minimum Trace Neck Length 0.039370
Maximum Trace Neck Length 0.039370

B Cleasance settings )
Clearance to Traces 10.000000 i
Clearance to Pads 10.000000
Clearance to Vias 10.000000
Clearance to Copper Areas 10.000000

Bl Parl spacing settings
Part Spacing 0.000000

B Pin and gate swapping settings
Allow pin swapping Yes
Allow gate swapping Intemal gates only
Enable realtime swapping No realtime swapping

B Themal relief b
Thermal relief +

B Drill technology
Minimum tool size for slot driling 10.000000 |

[ set as default [ ) 1 Cancel ] 1 Apply ] [ Help

)

Obr 33Mo.gnosti

PCB Properties

n a s Designeules

attributes || Grid & units | Copper layers | Pads{vias | General layers | Design rules | 3D data IFavovite layers |

\'

General |Material | Pins || Cylinder |

Basic 3D settings

Height

data to create 3D

shape

Hole

Hole with closed ends

Cre

il

Automatic preview update Update
[set as default [ o J[ concel ][ apoly ][ e ]|
Obr 34Mognosti nas3Dadatenz v
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PCB Properties @

Attributes | Grid & units | Copper layers || Pads/vias | General layers | Design rules | 3D data | Favorite layers |

Layer 1: |select a layer Layer 6: Select a layer

Layer 2: Select a layer Layer 7: Select a layer

Layer 4: Select a layer

v
v

Layer 3: :$EIeCt a}ayey | Layer §: Select a layer
v | Llayery: Select a layer
v

=i | =

Layer S: [select a layer Layer 10: Select a layer

[ oK ][ Cancel l[ Apply ][ Help ]

Obr 35Mo.gnosti nasFaaovtelayers v kartn

Kapitola4ipr 8ce s d2 1y

4.1 VkI| §Bl&ingParty2 | T (

D2 [ g oul @sgmkdpgblastideskyv | ogi t nDkioli ka zpTsoby
APSetagen2m d21 T z osnovy

AVl ogenzaobp&ien fSpreadsheetlVieypouze u nhRkterHch ver
Almporto v § metlistuzj i n®ho .progr amu

AVl o0 genz2zm dda®tl@b § z @ na h |Paseffrormdaiazase ¢qtrie\W)

Pozn§mB8ad un®2sltudnrean d e sjiktit , 1@ ety 8§ 2 m@ounae Vr st
kterou chcememdtlzvkl ®dateft pbrhstavah@eCGopperitopal e n

nam2sto Co,pperrezBostttoorm se vlI)g2 na vrchn?2 str,

4.2 PSet agnewyrfa desk(Driigging Parts from Outside the BoardOutline)

Kdy@rwgramu otevSeme ndMulitstsi smmaubaoarbonaps®h
SciBnat , kternletdrissdujsecoubofighor3mundsdt gver2 un

obrysdesky pl odyiloc 24 poojh.up Joeltle n yo graad oy an® m2 st ¢
vnitSn2ho .PboypSedagepyyddomwte@en8bsleduj 2c2 kr
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1. Kliknemenad 2al

p Saene Bomp S2 s | uglhn® sht BT et ane

zviraznh

2.Klikne me kamkol i v na pr acawmidyigpn @hgoe d?rlou vy pnut
4.3 Pd3Zlcree §si hw az @ n 2 (Usiregbhe PakisyTab in the Spreadsheet
View)
Na z §| o gtabelce Gprdadsheat View geo br azuj e sepmami vfebhn
desce spoj T. Z8l ogka d2l gn2d8heviuamo gRaj q; v
(znemognhn? necht Dn®ho pSesunut 2 po desce),
| 8§86t i
@ @}T ®
- B =] & == B 1 i =
_IBEZ Al --Magn
RefDes | Value Shape Locked ||
T e c1 1uF-POL ELKOSRS No
) @ c 10nF KERKOBXSRS Mo
2Q——t=o 3 I00UF-POL  ELKOIORS Mo n
@ 1z SPOT Sk _S3P =]
G——1=o JST HOR1%4 HOR 14 Yes v
< >
Results DF:C- Parts |Part Gruups]Mets ‘Nst Groups | SMT Pads THTPadsI <>
@
Obr 36281 ogka "d2ly" okna Spreadsheet View
Legenda obr 8zku:
1 = tmavhD zelen8 kontrol ka
2 = geDeih& kontrol ka
3 = orangovs8 kontrolka
4=vybranl oznalenl d?2]|
5 = n8hled oznal en®ho d21 u
6 = tlal2tko zotbthuen2/skryt? n8hl edu
7=t |l al 2t ko vkl 8d&§&n 2 (podize snudk t neervilcohg evrelrczhe cdhz U t i
8 = tlal?2tko psrvo® upzoazmlcein? d21 u na
9 = oblast vyhled8vsg8§n2 d2lu na desce
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TmavhD zel en§ kon denébyl#oaudu(m?)s twkna zdBjokdys dedley t i
SvRDeeken8 kontrol Baby( 2)u m# |8 anabayju elesky e an gov §
kontrolka (3) ukazujeg @ 2byluz am| en na \WhraBind 2(M2)stde zobr az?
n8§hl edPwkus) n§hl ed, zn & giexzeamyek m/pi odul2Alatkaait s k r T t fi
tl al 2 t\kkol §d&)n 2 dosud nevl dd eema).HPokal2chcEmeakt i v
zabr ®hiybupd2l,popdi [derm@et Pakluddk ot Sebuj eme r
konkr ®t n 2, pdalg ikjt@nuikle aI(Ft k

Pougliatllg2 chz8uogce MAd2lyid (Parts) tabulky Spr

e Prouz amk/inudemkid b T2 @Eostppojgngdp)od!l e n8sl eduj ?2c?2ho
1. Kliknemen a (sbéj)v seznamu a vybeme hoChceneli o z n & P id &, kliknemena
jedend 2 | (o otomg)k | §Shiisau ¢ i doklmTnalpdmédck2dinz Vgechny
me z i prvn2m a, pltsdzed@ilinpemhe? | z2zwil r aznhDny.

=

2.Kliknemenat | a|l 2t | = ALbockdaml en2 (odem|len2) vgech

e Provyhl ed8v 8n2pod?tlu[p Wjsepmog Tpodl e n8sl eduj 2c?
1. Kliknemenah | e d awnskznaind. |

2. Kliknemen a tllﬁihdﬁ,ﬁHledaith se mz&hblreazw? dvesky zvI

zobrazenl na sv® aktu§ln2 pozici na desce.

e Prozapnut?2/ vypnugads tnlBhd jeedme dpddil e n8sl eduj 2

1. Kliknemen a t |AaS h2otwk op ,',]'/i ewh
2.Kliknemena d21 Wpsaz®amhg.8tm zokmrazLe ntlBhl ed d2 1 u
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4.4 N8§stroje napo m§ HaojstodgssistpastiPlacerkeNt§ d §n2 d2 1 T

4. 4.1 IPaog8iccek Tsmi Werkira with fiRatsnésts) (

RATSNESTj e pSpPmkaj2c?2 vivody d2VvTvédyphy EmBle®) .

bTt pSi pogdtistiayek ped®Pe dozsapojnerfy omNDdRATENEST cest a
pSeds i @ygiuscpho® e n 2 dbyvza dckk,® meoj en? (mRDdDN® sp
zobrazuj2c?2 pPolkardayt maRATBNAST P S2 m¥ Yitiboardu

p Slstavujeratsnestd ar epvSre@®nk g wal ¢ h o z 2pm ongarsatmauv g ns2ou | i n k

Rastnegptrogm&@mu svou Vviastn? kartsly igotbakit gmr ou |

PCB
Copper Top
[l “opper Botkom
keep-in/keep-out
Board Outline
Cilkscreen Top
[w] M Silkscreen Bottom
[]730-Info Top
[ 30-Info Boktom
[ 3older Mask Top
[ Solder Mask Boktom
Board assembly
B Faste Mask Top
Paste Mask Botkomn
Glue Mask Top
[T 'Sue Mask Bokkam
Inforimation
R.af&nesk
B Cesign Rule Check,
Farce Yectors
Zarnrmenk
Mechanical
Mechanical 1
Mechanical 2

Ll

KLY

K3y

Ob r .37 0esign Toolboxi Ratsnest

N2 geedienl mlraz§ejakknaj 2 blt | ogicky prolepjen®
ohleduna pSekrTvgn2z d21 T pS2mkami
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Obr 38Zobrazen? Rabemeshl p§eme& pSekrTvsgnz d21|

442Pr § c e | ® evéksoriy (Working with Force Vectors)

S | ovektBryn 8§ m grmdm&hkayj?z mpi&iSoven2 d2miTl ghabyes ce
jimvNDnovat vel.WektpoyommBasntushtwijtRjsoul §st ku) ¢
kdamg?2 d21 u (kstoeurlT8sjfee)ypSi poj esploj Fe (sNDdPN® s
vz8&§jemnhD propojuje Vv2cen a&dnhesinmalizova® RATSNEST2 st NDn 2

vzd§l ehvoisvtad/d veRalut2m si zajistit propojitel
napS2klad dr §t ®vlekdvv ed oyokljuekby mnRDI  bTt co n
meng?2, t2m | ®pe jsme um2stiddnodldikvvezrhyl edzelm[

vzEgj stmjjfrako vektorvoywi§bsowl|lestl ,edmnd | evcerkit ov e kst2d r
m8 da&l lsmNDr . dPdhy bsendtikkrtuo rve s idangnfmslizovattutos 2 | u

(d ®u) kektorup S e sm2um § Kj2il u®mu d2 1l u c@t 2nnetjlakmbraateag ¥ k 8
RATSNEST linek) Force Vectorsn8 py ogr amu svou Vvlastn2 vrtsy
vkart D Tooaxi g n
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Vektloy (s& smDru) d21 u

Obr 399i.l ov® vektory napom8haj2c2 wum2stBDn?

4.43P Se s o u v Bordéscdidradgifg Parts)

Chcemd i p S e spo desagkliknehern a j mygrrSet § fejnamesurol @ n 2

uvol n2 menytgli ®@loktuldo ¢ hc e rVg/s p 8 8 add?Nli wz ardséskees ¢ e

tl alhkonumer i c k@ blol §memfgmagicelys ou Saebrntiacv ov ®h o
Sg§ddew m?2 skuizaor®d V. z8§vi sl ost vI| asat nnoasBABa vaeaifpkrye n(c 2
mTge blt kontmaohemapSi pSesunut? d2plSP.padide pc
zkraff a dodr gen2? voln®ho prostoru okolo d21T
DRC rudou barvoy

Enter. Coordinate

u: 933.51898 il w
g 30584791 3| [mil v

[13nap ko grid

Obr 40Nastaven? @S&sh® mazdesce
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445PSekr edgrée-nov BNy EBmj2] pSi  pohyRubberdBantingg po desc

K d ybisdemep Seewsv at ktel®Hije p Ui p spgj @ o a hbluadvenmiem m?2
programu povVvodojdenkp SékBaeirdVBRebhb&nz B
spoj T chledd?oluuwc.2 PSi vypnute¢yt®fenfuskoksS§diykdon!
Povol funkRkcaevse&tmpnay g-addst@n 2

Options/Global Preferences/PCB Design/Partdrag v i z

desce
nastaven?
en? progr amu

obr8zek n2ge)

7 Global Preferences

General | Paths | Message Prompts | Colors | PCB Desian | Dimensions | 30 Options

Wigw Action on DR.C errar
[¥] shew pin L mark

Units | iyl w

(O Cancel the current action DRC & net check

Show copper areas () sk For confirmation (Mo real-time check

Shaw pin info in pin (& Overrule () check on action end

(& Full real-time check.

On trace deletion

©n select entire trace [N auta delets via (standard)

[ select across layers

[¥] Auto delete teardrop Follaw-me rauter

Continuous placement

Part drag On trace placement

Re-route after move

Re-route fized traces

Default pin diameters

Jumpers 7.00000 % Show fiducial marks
Testpoints 7.00000 % Line thickness 5.00000 3
[ O I [ Cancel ] [ Apply ] [ Help ]

D Auko trace narrowing

[ auto add keardrop

Crosshair
Trace snap

Automnatic fiducial marks

4.4.6Postrko v 8dh |

vli ogen?2

Obr 417281 ogka

(Shoving

d?2 1l u,kdeojhyduw

Parts)

P CB D e(RubligmBariag) t

dr ag

jdi2 ¢ wvnipadhmgyEr jei n ®

automatickyt liat|l n a d »mayesdeakabyvyt vilodSstae | n ® pmd &t g danl d2 |
zapnut?2/vypnut? funkce automati ck®ho po:

[

Ei‘l:l

Design/Part Shoving——
Program automatickgp o sooas 8at n?
kostatn2m d21| Tm.

d2z2ly tak, aby se vkl 8
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4. 4.7 Orientace d21 T (Orienting Parts)

D21l y ngdescaam2 st Dny v ucrog tM®8 mrrnemusazi vpdovoval
ot 8] et , zmNDnit jejich orientacmog@nozsamBDnarti en
poume j e

a)PS2stmnpl phl&anym Axditih ed esd taav:n2 panel / Edit/ Or

, , i * +
b) PS2stup pSes pracoc & “,‘"b‘”l (Tool bar Edit
c) KI i knout pravim tlal2tkem mygi na d21l u/ Or
Mognosti orientace u d21| T:

e Flip Horizontal (P Sevr §t i JpSe &d &evd doprdva

e FlipVertical(PSevr §jpSevd ®idslhera dol T

e 90 Clockwise(90 pos mRptuod 2B 0o0ost upRT po smPRru hodino
e 90 CounterCW (90prot)ot od @l 90 stupRT proti .smPRru hooc
e Angle(*%h)oti od%H , kierwr| 2 m

e SwaplLayer(Zr cadl ov® htolen?2 vrstvy

4487 ar o v, mé&zaryd 2 |Aligning Shapes Spacing Shapesind Parts)

D21 y ngdescar m2 st Dnypovziwri| iat & e pot Seba je vz§j
mTgeme zarovnS§vat, nrfonipS2nasatzoepny® veseazzi pdo2ul gyi.j. .
a)PS2stup p8eésavnsg mBEdii ncedrdutaahn 2 pAlignel / Edi t /

BBPBEEE A

c) Kl i knout pravim tAlignl 2tkem mygi na d21 u/

O« +3 o by
2] 0o

by PS2stup pSes pr aco | »ol 7 OO

Mo gnasat io vun 8dn22| T :
e AlgnlLeft( Zar ovnat oZewopal en® prvky v
e AlgnRight( Zarovnat ownwl en® prvky
e AlignTop( Zar ovnat o zhnoarlne2ip &G rparnvik y Kk
e AlignBottom( Zar ovnat o0 zdnoalne?p G rparnvik y Kk
e Align Center Horizontal ( Zar ovnat odomadte®e®d prwkdor ovnh
e Align Center Vertical (Zarovnato z n a| e nd® psrtvkéydu svi sl e

Mognanszeru d2 1| T:
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e SpaceAcrosgZv Dt git vodorovn® roz)estupy mezi o0z

e SpaceAcrossPlugVodor oWNn@ezmery mezi Pznalenlimi d-
e Space AcrossMinVodorovn® zmengen? megzery mezi 0 Z
e SpaceDown(Zv Dt git svisl® rozestupy mezi oznal
e SpaceDownPlugSvi sI ® zvDhDtgen2 meldery mezi oznal
e SpaceDownMin(Svi s| ® zmengen?2 mez)ery mezi oznal

4. 4.9 PSe mbmdpdky @Norkimg with Pumpers)

Vichoz? mabi prepejgk e def vmawvt§awe ndeskyn Gegta hau

hl avn2m Q@ptons#PCBPrgperties/PadsViasV di al ogov ®MTrok|nfN mo h
nastaeny vlastnostp 8 ] e c 2 arte zp lkereuhgi2k osté)p 8j . pl ogek

Pro viogen?2 progoejldupravve ke mky

1LUjist2m& mee zv®é e nnolud Ibwpors§t wnuo,u na kterou prop.

2.V menuPlacefJumper vybereme tuto ikon.——_

3.PSes umnkearreat enl § vmryhgui . kvammbetdeme vkV&8daphr ppopRy
4. Kliknemeledmti al 2t kem mygi pro vliogen2 prvn2ho vl
m2sto, kde bude vliogen druhl vivod propojky
5Kl i kneme myg2pnapdjknl (pifeopdjka bude um2stDh
6.Kliknemenat | al 2t ko ASel ectfi, nebo psrda8wmizm ptrloglo? tek
Jakmil e je pmnodesegmdanewuynd §2tdnfhunkci pro zarovn
pro pSes madesgsam? st Nn 2

UpozorpnSin2powpevEmMaAEj ek biywvarovat ks € d®AR v2ce pr
pSes sebe vizgobe §a eko i) ealikktloerdan spe$ih n§vr hu

Obr 42KS2 gen? propojek gpatn®ho n8§vrhu
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Nastaven? vlastnost? propojek

Pro nastaven? (auepietr 3¢idlpes omPplededne] 2 c2 ch

1.0z n2anray g ®pojkur kterou chame editovat

=]
2.Vhl avn2zm p ameeestwEdipRrapgrtie ——,ne b o mepmrgd @

my gi amewmyp j edo &t t f(Rrepertes

Ot ev Se

se n8m di avlloagsotvn® sotk?n op kyoegsd jagvke n(2v i z

Jumper Properties [g|
Abtributes |Line Jumper
Attribuke list:
Tag Walue Wisibility New
REFDES 14 Mane
SHAPE JUMPER Mone
YALUE JUMPER. Mone
o J[ concel ]

Obr. 4BNastaven?2 vl abkz SloaMribaepr opoj ek

Jumper Properties @

Attributes| Line |Jumper

Paoints

Units:

al: gg7.50000 5| YL
w2t g50.00000 & | Y3

mil w

2662.50000 5
2662,50000 3

) [l ]

Obr 44Nastaven? vl abz §iloddthé¢a propoj ek
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Jumper Properties @

Attributes | Line | Jumper

Wire Presview
Diameker: 7.00000 %

Boardside: (& Top (O Bottom

(& Through hole technology

(O surface mount technology

Urits: il v

) [l

Obr 45Nastaven? vl absz $lodgnparpr opoj ek

Pro nastaven2 atributT u propojky pougijeme
Vgechny d2ly vi]ietpPvhRymagp ek jesaributypRafDes @ n ®
(o jakl d21 ate(jhreaddhrgotpaSatg. &Cd)bauu ) mmBoOn yb,T t
pSi da&nyNkterT obspsap®Hadgch

Pozn § mah RgfRes, ValuaShapen e mT ge  dAldtsTt ala n D n

Pronast awearb2vdinviood T propop kg emmee dzeSslcoeg k u ALi nef
e X1Points-s o u Saxd nli cvgiropajkgt u

X2 Points-s o u S axd n2 dugdropajky.

Y1 Points-s o u S ayd nli cvairopajkst u

Y2 Points-s o u S ayd nZ cvagiropajkst u

Units - (Jednotky Ize nastavit \wm, um, mm, mil, inch.

Pro nastavemndapemhBit®n2 ve vrstvihD pougijeme
e Wire Diameter-Nad avemPmDadi( d&£ra propoj ky)

e WireBoardsidei VI bRr vrstvy, kde bude propojka u
e Pintype- VIblY typutechnologiepr¢« Tvod propoj ky (THT, SMT)

e Units - (Jednotky) lze nastavitm, um, mm, mil, inch.
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4. 4. 10 T eoshy(Working With Tedt Roints)

Vichoz?2 tmastawan2chj doddgf Wmedsw8ad/de)n2 n§vr hu d
na hl av n?2 mptipna/RCGBIPropelties/PadsvViasV  di al ogov®m oknhD n

r u | naskaveny viastnogti 8 ] e ¢ 2 arte zp lkereuhji2k,ost p8j . pl ogeké)

Pro viegéeon¥% acp?rhoov ebdoedie n8sl eduj2c?2 kroky

1.Ujist2 m&mee zv@e e nnolud Mvpors§t wnuo,u na kterou vIivo
TE1

2.V menuPlace/Test pointvybereme tuto ikon -

3.PSes unkearzeat enl § vmryhguit avak amh sbudeme testovac?2 vIi
4Kl i kneme |l evim tlal2tkem .mygi pro vliogen2z v
5.Kliknemenat | al 2t ko ASel ectfi, nebo pravim tlal 2t
Jakmi |l e j e nhadestenV@evheuwyicvtod unBo? Aarorzanbaaqi
pSesn® um2stNDn2 na desce.

Nastaven?tedtactamos¢th bodT (vIivodT)
Pro nastauersd o agpdisthaapiodgme dl e: n8sl eduj 2czc
1.0z n a| 2 nbed kiey ¢héeme editovat

E‘
22Vhl avn2 m panestwEdpRrapartiey ——ene&lko pougi j eme pr e

mygi a vyber eme Rropgrtiehst Anastavenz2f (

OtevSe se n§m di al ogotveds to(kwloa dhmlst Siavleyn 2n g a)s.t
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Through Hole Pin Properties

Attributes |General | Pad | Layer settings | Thermal relief |

Attribute list:

Tag Yalug “isibility Tew
NUMBER. 1 Mone
Change
Remove

) Come | s

Obr 46Nastaven? vl dszBbetgkatAstri bodes

Through Hole Pin Properties

Attribukes | General |Pad | Layer settings | Thermal relief |

Measurements

[Locked
0 337.5000 M=

Urits: il 4
¥ 2162.5000 ¥ Clearances

Met: << Unconnected => To trace: 10,0000 v|s
Angle (degrees): | 0,00 A
Board side: Top Bioktarn

Cancel Apply
Obr 47Nastaven? vlasdrBbetgkat &eher hbdT
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Through Hole Pin Properties @

Attributes | General | Pad

Lnits: mil v

Shape

Copper Botkom

(®) Round ¢standard)
O Sguare

() Rounded square
() Cuskom

Pad size

(@) Use design rules
() Pad diameter:
() annular ring:

Solder mask.

Top

Layer settings | Thermal relief

Selection preview

Hale

(%) Standard drill hole {round)
Drill diameter: 7.00000 5

() advanced hale

Bottom Plated

(o]

Obr 48Na st avleans?t no s ti2z 8leosgtk.a bPoaddT

Through Hole Pin Properties @

Attributes || General | Pad
Layer
Copper Top

Copper Bokkorn

Copper Ring | Allows Autorouting

Layer settings | Thermal relief

Allows Autorouting option is For the autorouting purpose only. It does
not affect Metlist and DRC. The vials) still occupies the lavers,

[ oo

| [ Cancel

)

Obr 49Nastar e n 2s twloas t 2

48- 133

iz&dtogkmodRyer

sett

ngs



Through Hole Pin Properties g

attribukes | General | Pad | Layer settings | Thermal relief

Spoke width
Use Polygon Settings w

4

il v

Type

@' Use polygon settings

() Mo thermal relief

({3 - Orthogonal-cross shaped
() 4 - Perpendicular-cross shaped
() { =) - Horizontal bar shaped

(] ) - Vertical bar shaped

Cancel
Obr 50Nastaven?2 vl asgzBbeThcknamkradiecft . bodT

4. 4. 11r Br ;r@rikisg (vith Dimensions)

RozmNDry desky (nebo d21 T) nfThgoermme ,v knleSbdoa ts pdood
U rozmhDrT mTgeme nastavovat

St yl p2sma, orientaci, zarovnsgn?2, barvu | ar
vkl 8danTch rmeaamDhTapoaumi p@anel u cest u:

Options/Global Preferences/Dimensions

Pro viloozgrer2T rna desku postupujeme dle n2ge u\
1. Vybereme vrstvusilkscreen (topbottom) na kterou budeme cht 2t
rozmBDrech.

=210.0000 mil

Obr 51Ro.zmRNry (standard, horizontal, verti

22Pro vliogemé@ugiojzember Tc e st u PlacaDinfehsanvanvgberemga n e | u
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pogadovanl typ:

“

e Standardist andardn?2 ukazat el rozmRDr— 2. kterT m
o : Y

e Horizontalivodor ovnl uk=—""at el rozmbiDr T

e Vertical -svislT uka==tel rozmhRrT

B3Levim tml mhgt kkl i kneme na pol §teln2 um2stNDn?

4. Levim tlal2tkem mygi kli kneme na koncov® U

tvoSenl.ukazatel)

5Levim tlal2tkem mygi klikneme pro fingln2 v

Na n2de uveden®@medaems§pkS® kl ad k-tovanTch roz

je um2stiDn mimo d2ly na desce.

Obr 52Ml.ogen® k-tovan® rozmhDry u d2l u RPACK

Kapitola5i zp Tsoby mDBrt b cest

PSi n§vrphluo gdsdpsndidSP CB) exi st uj 2 t Siunrzogknl adn?
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pSi pravideskyna ov o tPy vin? y t v oSyaundesky(f or m f ad.t or n 8§
Drufitfozm2sthNn2 aspBb8§e®@Klamdd:et dmusdd Bka)tse

s k | §wi8v pkte®je pat eSb a p Sprapaijdiot s 2 t.N NSedkyd Jedst avuj e
nezbyn & p oj e n®2 Inye zd oyl iMjtoiv od jsdue de s e k spajelliéRh ®
z8kladn?2 Ykol wodhsBw® jhanj2e¢md&ginl mie |pSrsotpnoij.e nS?2
fungujejakon§ vod k mpnmropeodem?d akaugive®T vandiys2 blty, pSipo
zat2min T jseopktus8l n2 1y ziSdekk®ProgranoN) bljibeand?
umogRuj e d®hh@stypwanocmNdh Nkol i ka metod. Kagds§
viha@adywevihody pSi ng&vrhu desky.

Metody, kt e r ® (dispazici: k
e Rul A¥r ancteda
e Follow-me metoda(Follow-me Router)
e Metoda str oj o(@oBdction Maéhing)oj e n 2
e Aut omat i c KAitoraueet) o d a

Vt ®t 0 kapitol e jabakdyebned ezrkew wprioauk,d gdou zp St Dc ht
ng§vesipoj T nNEvdmsecmoj en2 spoj T si Nywko@umh me
| §easkRpl ogapajhT.

Obr 53AS2kl ad desky (ppre@ m8wdrdm Tphojspoj T)

Na | ev® zotkyvaltitbarduimg me o tDeevsSegnnl Tool box (pokud
aktivn2 | ze ho zapnout volbou View/ Design To

Avrstvyid (Layers).
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Pozn8mMigdy, kdy ¢mRdd3paem? % @jc®o v n 2 memejfve \s/lirat
vrstvy sekterou budeme pracovat V.t omt o pS2kladst biid mm@p @ ou
v gak onmfukvteedrewrsiew@opper Top, Copper Bottom, Co
vnitSn3le. morg:t®v yz v o | i(Design Todleosu) gnu panel u

My g9 alklr §tmemkalvir k me 2 mIydCopper Goplvz § 1 oiteyglabvude nyn?2
oznalenvenh, | akg§i3)u pNyeps ®jpsvakvl eStdiramav s p b p @

stranu desky

Design Toolbox x

| P8
20 cpper Top
vl Copper Bottom
v/ Keepinfout Layer
v, Board Outline
vl Sdkscreen Top
vl Sdkscreen Bottom
[ 30-Info Top

B 30-Info Bottom

B Solder Mask Top
Il Solder Mask Bottom_

Assembly

W Paste Mask Top
Il Paste Mask Bottom
B Gue Mask Top
__ i Ghue Mask Bottom
Information

v Ratsnest
v B Oesign Rule Check
M Force Vectors

IV Comment
layers

V| Mechanical Layer 1
v [ Mechanical Layer 2

Projects Layers |

Obr 54My.g2 oznal estv88 vrchn?2 v

51Rul n?2 riRatedite

VytvE®esn2 pé&mocaj €snpSenonto g Rwjmep |l et nN ovl §dat mn
nadesce Tento kreslic?2 n8stroj sl eduje kurzor
podlenagi ch pagadBhvikdu u ®d csmitto, cdn@névrécekk ®mp |l et n 2
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ng§vr h presjkeyk t(d & du B2 zdeSnv2a tabyghanznery t i §pbje kt er ®

zpTsobypyve funk| nosfTio amamihh Enogy&npot $elaay s¢e
vwhnouto st r T m r lotioflan®p Tisothr §t u i ntRud r(litaicey ¢k g8 @ & m 2
spoj T se dopor uleuj Spshe®wvzyeg ddajoni mSmeci fi ck ®
Zej m®na ledsgzgnykomgkioy (i ntegrosan®sokivmdppl|l tem

FPGA nebo vePmivzd@meeopstowdedbmiympomoc?2 rul n:
metodyp S @asip r Snawrhénemdrasu. J i n ® retap Gptdrdu@yd nemus2 bl
schopnynat emat i c ky de fnavrhooutarta s y axk tvihohdtnd) si t uac?

Jak poug?¥yTaaedn §ruh ngpoj T

V. tomto pS2kladu budeme vdloadte mmaknouddBeanz §$ p o
rezistoremR 1 2 . Chceme poug?2t rul n¥l tn Ssotarrodju an §prt o
Line. Levim tlal2tkem mygi kl i kneme naohmaor n? !

obr8zku n2ge).

Obr 55My.g2 oznalenlT vivod kondenz8toru C13

PSi pohybu myg2 od vivodu C13 si mTgeme vgi
pSipojen®ho vivodu. PSesuneme kuzi€l8aRlAygi ve
Pro otolen2 mRdNNn® cesty klikneme levim tla

nag aB v spoje(spoj zahne)

Obr 56Ml.ogen?2 | §st iohysupoje od C13 k
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Pokud ticemev y t v o Si t |8tintlloyro® §d ensfiskyoutmesz earl #2 k na k| §)
a Ultiboard bude automaticky vi8@&t t r as (p,0 ok to@SeSsaj®@ o 90 st upRT
my gD a | @gtiskemme z eu maR k 8 vieosprnuiscb ¥ me g o n § Konrdp | regbgni 2m.
Cl13-R12 je v§zdWa.gema obr

Obr 57Ru.l n2 pr ogRd@3 en2 C13

5.2 Follow-me metoda(Follow-me Router)

Follow-memet oda m8 stejn® fevsnmnkmer ¢gatiot emd age med
dnNl at nreYkthe8rSs k § nSrgo zphr o@iSaticl-chk Reuteem navrhujemeny 2
tvarspojest ej nND jako,deUlFtul hbdameét adyomiasdli cRybamay n
trasuspojeme zi oV Rujay asa v I vods[v ) teloazbmogozyBokudj® n a

pot Seba slpyosec esW@i tevzeig | @ htdmo. Wl t i b ozag2dSkaVigs poj ¢
automaticky Kdy j e v T h o dfongci Fpllowrme?Route? PPk ud poe SeBuak ®
vod?2t lpropojitdvaavki vodwpl e pSest o chlkdefllovat cedtispojeno § no s
(ot ol n®..)bGbdeyc maktudd p nepot S&d®snN @ r sphjenate cleeme st Nn 2
nNj apkoomo ¢ p Sin &wyrthwyg Mdepn@jr® nej soungvrbemodesk
(ostr ® YhlefFolatmke Ro.ut.er, whakdnT m n§strojem.
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Jak poug?hollowv-mdpromi@wirdj B.p

V. tomto pS2kladu budeme deéml akto CEBpawid &towreune z i
k onden@78Choenep o u g 2 t Folfow-mek Fouter, a proto vybereme Ultiboardu

n§str ojmeFo(lhlloaw n 2 PlateiFglawane) ¢ e sltteav T m  t |1 al 2t kem

kki kneme na 43PS%lin2poHwowd myg2 od vivodu C13 .
pSed myg2? t8hne svDtle modr § |UBiboardnavthujed r u h ®h
nejl epg?2 zp.Tsob propojenz)

Obr 5839v.Nt 1l e mode8al §fa veden?2 spoje

Pokreméew jpohybuvimw@ad ame | i §e2 otspdes@umddy NDny
vn 8 v r h uvautenatckyen e mus? me Kkl i kat my g Pokydrcheeme mNn u
pSidat vl ast nKkliknoutlod vii®&n btahdayk,i@ ésktearhi2 v n§vr hu.

Fin8l n2 spoj(eunveezdie nCin3a ao bQ78 zku n2 ge)

Obr 59Hi.n 81 n2 propojen? spoje C13 s C7

53Met oda st r o] o(@oBreaionp&chime)p j e n 2

OpRBte jedn8 rul n2 me Placd une,m&u Foloune Rquterjm§todd)] a k o
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aesn§vrhemvBpo}? Tl §sti ppar§hitBétibeard) o jP S ( ppodry aedm? 2

stoe mTge blt omamvapodmmogi fwnihoPSipaohen?2 stroj
navrhuje spoje automaticky tak,yabylynavr ey z8sad pgs ominBivm&l rs2pn
mnogst vmo cesBusgaihvia t e ey npeotuoglkut st roj ov®ho pSi
nepougkuofmmenenty s vysokl me mOHrimod Seddsni[®hon e
k o mp lhesxmi3r oau&rp2o SEp@ENFt o met odabeseod SeBuge mn

prostorunadescr o n8vr h spoj T.

Jak pom&gttodu pSipojen2 stroje pro n§vrh spoj

V tomto pS2kladu budeme dDI at Spoj en? me z i

kondenz8toru C9. CH cevr®e ppsopmptp?yyeerefne Witboardu st r o

n 8 s tConmgction Machingl h1 av n 2 PlacgCormectiore Machang. Klikneme

jednou levim tlal2tkem my&i0.Po& usipddrhzx ev IpSed

kur zormTmyedgrie si, sppbemtivat mal @ub3p®dhBSBiPavi vod:l
I

hohw2 viwo duzviraznhDn® | ervenou barvou na obr

Obr 60B2.1 ® kS2§gky zviraznhDn® | ervenou bar v

Tyto b2l ® kS2ge uklawzoudy?,, kijteer®en@uesstp@liiea pr
pohybupmemy g2 m2rnhD vt @va videmmiCma | { mi b 2eimdnani k S2
| ernou pracovn? plObghewamdzi@Pdbéehfmha azoadyn® | er v
na obr 8 zPRosunemé? Igernzor mygi ,wmpibmesiu , a gdndziEst a |
vivaodgy voSena (mah pmami moyemnev evdyenne?z s poj e)
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Obr 6l0v.a vhNtg2 b2l ® kS2ge zviraznhDn® | erven

LevT m t hanlyZptioktevim d 2 me u m2(sjtadkn 2j & bvaiSdBJseprog e

Obr.62F!i.n§I nz um2stPNDn2 spoje

Pozn§mla:i m strojov®ho pSipojen? |l ze-m¢ ak® v

dvoj kli kem na navrhovan® trase spoje.

54Aut omati ck8 met-omdiar \VAault orout er

Autoroute metodamT e b Tt potenci 8§l nByhepSythipeplpo| e
mNDAn T ¢ h nasdpsoef\ifosmNr ova BEdpkBa T, zej m®na:

e« Stanovenhos mBatiays pyonj@T

e« Vol ba poSmtht s 2 spdjelheklanye r ®

e SmNDrovEwpSesponTpoSad®m

Je tSeba poznawmsemaus? geo da$iotr omdverhnout desk
a bude potSeba wurlit® | 83ei dTiBeghu®dsidNDuand
uveden® kroky jsou®mal mégbrgtormoag,n®gee matuit ek n
schoperv y Spgbpoj enh ogdsndinmh noetgremi@®™g e v gypojg § Reter ®

nej sou ZBohheeuprod §v a d desek pbsfgn®chrohyop| T
trasyé)

Kdy poug?2t Autorouter?
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Autorouterj e si | nT n8sttrags p op rdcee sxddef, i madawsn®Rn N by mD
pouze p odkTul delgnlyepo®edouspoje nadescepar azi tn2 pSeslechy
spoj T . atd éspojele ¥ ®yndll t deyf i mwN 8 n u fumk® Follow-mé o
RouterTalkp®@ kud poug? v 8anel k§v§ako ERGA nebw kBneldg), n e mu s 2
bTaut orouter schopen decfesntoy.at V shpwdSrwonn® i rkllaiy
povagentad rkiitckl Av ywgad n 28 ltnechni ky .

Jak poug? asdagoutenpr odaun8v?h spoj T

Pokud jsme jig na desce vyjeoPiotiSehBj alk®osp
pougit2m autorvmu$2epgadlzmenknaomlten?2 n §mi vytvo
autorouternebralpot az a navrhovkelU HhyespoPboodvggkB?2.
Pougi jvé mér fitrv (pokud n e n 2 panel S filtrpanel vi dnt
View/Toolbars/Selec} . WiveA D g iml tumPo gp Sesnou mani kulea® s3$
vyberene as e k t mracdjemep S i ng8§vrhu, ddskhody,ve vd)de
Vyberemedruhou ikonu(Enable Selecting Traces) panel u amg8ms turnmojg.2 ™y b
si a manipulovat pouzse spoji( | er 8enell ek n a2 g\yleSczhknyy ost at n?2

jsou vypnu®

SEICTLT R —
K i AR

Obr 63Aktivnz filtr pro pr8ci se spoji

Klikneme pravim tlal2tkemnmpgi vga c kiefBkchceno|j e,
uzamknoup S p & 2 s tautquoeten.
e V kontextov®m mPewiktimek AS8e@ekrea td by @ev)
e Klikneme ppBvT m t | ardafdelne rm i nspdydoybeememo gno st
AockAd (uzamknout) .

e Vgechny s pouzanmiutykbuideuv ® z jnsaol reanmgbarwou.
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Obr 64Qr.angovhN oznalen® uzam|len® spoj e

MRdNN® spoje jsouhalyhthNDmRmyn| @awmtyo mo mteimmgov I m
se chyst8&me d8l e poug2t pro svTj n8vrh. Nyn?2
Vybereme \wl av n2 m p aduedute/StarteResume Autoroutera s pust 2 me pr
routovsgn?2. NI Ultitboabyt ey nsgpdjulenaade hoe a( n
by tablombDEzRlol i ka sekunpdo daojpaiol evche loblh §d& u n?2

Obr 656Navr gen® spoje po pougit?2 autorouter

5.5 Autoroutingus b Drni ¢ (awsas)orouting bu

Na obn&gkuuk@B$eknakd pougdg2t pr op oBuelh ©Obvqueenoc?2 s
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skl &d@ptoij T ( viotdé i dbgobvpdy (Uid 4 38)
Pozn 8§ @kcamd i p 0 U g 2 utorodteuantdk bugi, mA meé vtopologii s 2spoj T

stanoits ®r i ov ®s g @jpld) eMZdDVv® zapoj enus28HAIETI. N SP DM )

jako sbBRDrnice.

Postupujeme podl e no$astuperduj 2 c2 h
LUji st?2mem§eme O&NdphE n ®

s
o

0000000 &
0000 0QO0CO0OO0OO0O
Q0 000G OO0
00000000

Obr 66FAr.opoj en2? |1 Ospdjr a | O U8 se

2Vpanel ech zveRdce nmukiplertr§cestas (ACtﬁ'?‘é‘ktub)zor se zmh
nasymbols b N r. Klikneneemy ¢i@dv T vody kter ® chceme sp8rovat

& 4 =]
o © o 0
W Lt ) T U U
e < = 9 -]
0 o o o
-] © o o
0 o 0
(-] ° o
0 o o
Obr 67s|lp.§rovgn2z vivodT 0j T) do sbhRrnice
3. Po oznalen2 wvIivodT klikneme myg? na nNDkt

cestu sbWrnoadEmalgo kUs .
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00000 OO0 %
© 0 000O0O0CO0O0O

Obr .68Aut omati ck®pplidpoja&km2 skupina bus

56Pr 8dendds k8§t orem husTotPenwdivoyd TBar spoj

=l

Obr 691lkona indi k8toru hustoty

| ndi kuStdyo rv Thvldofgeak i ndiakepe Wwonmdd@i@ mmiedouc:?

sl ogitost.i pk 2 moy hisBtind] entajnPmT Sezu, t2m vDtJg
naganoup Si & wrbs@rmypoj en2 m spoR Ji (kS aleBst lsypoj T
(prvkT na desku) obyolkam esnéd mslalleig tnsG ahguistt oty r ¢
vyhnoutse oblasmsv e | k ou hus P&t o m §vs & BIN/RADBeadbazujd) n 2
hustotar 0 z | 0 § e n? nbarwdRas/ase dystotoool@i2 ze zel emS® na |
spugtiNDn2 pr oghustoyme jwel d mald krg t ha&estagre@amp2n ut ¥y pnut
i ndi k8t oramehdusnhatll avewDeansity Bansddkud jspee ndi k8t or
hustoy spustili, zobr az?2 se nna8 vprrhaevm® dsetsrkayn D a pod
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ﬁi‘?:—/(_ ﬁ ﬁf Ei s? P Copper Inner 2 & || Butomnatic (10,0000 mily s || il v

HU RN N ]

i
|
eOHOPDOE

i
L1}
L1}

Obr .70lIndi k8§t ory hustoty

57Maxi m§l n2 vyugit2 metod pSi n&§vrhu desky

Vt ®t o kapitol enj§sme oge swemeBrs@ami § pfteof el8t i vi
spoj T). Autorouter by nemDlI bTt povagovsgn za

Ve skutbeylcnhoosnt imRI i pSi n&§vrhu zvolit n8sleduj
1.Zv8 gkt er ® sweoljkl npaij@naimo dlized &S poemglowiatt i zk ®

2. Zvolit pro tyto spojeg 2 Pomefoflub u N manu 8l nmenebo follow

3. Hledat komponenty jako jsou konektofpebo FPGA komponenty kt er ® vyga:
traspo@8hfmezivinhDkdy ikapro povrchovou mont §g
4.Spojeproty o  sthymavBneutb u N  metddowknebo followme)

5.Zamknoutv § e c pojey B8 vr hu,naktrgre@ohuygliy 2 m krokT 1 aq

6.P o & Kpmbinaci autoroutemeboc onnecti on machine pro nejlep

Pomoalotto postupiisiti@Edemmei mBd qWPli§ v T | as
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pSi n8§vrligza chdeBwim hpul oognTch spoj T

Kapitola6i DPS(PCB)k al kul al ka

Kal kul alka spoj T sloug? jako pomocn2k pSi
i mpedance, kapacityé spoj T.

6.1Kalkula| ka pr o v (Tpaosmission Lsnp @gjcdlator)

TyPE! | Microstrip v
Input data
Input Length Unit: |

<

Dielectric Thickness (H) | 30 mil
Trace Thickness (T) | 1.37 il
Trace Width (W) | 60 mil Where: 0.1< WiH < 3
Relative Permittivity (epsilon r) | < 1< &, <15
Caleulatian rESU|t;er Length Urit; |per inch 7 Mo calculation results,
Characteristic Impedance (Z0) | 0
Per unit Length Capacitance(C0) | 0
Per urit Length Inductance(Ld) | O riH{in
Propagation Delay (tpd) | 0 psecfin
[ Close ] [ Calculate ]

Ob r .71HCB Transmission Line Calculator

PSi ncestsrphodieskypr o vysokorychl ostn? p,Sene sy e ssti
spoj T ovlivRuj ediakapae@spgocjeT nNa§ vdans cpe poovnodc2?
vi podhar aktimpedascespojekZz6) s k oeh23pojsej ev2 nglaowel| nN
dlourép S e n§csesvt anebudem2d¥ 88d n ® agednkanPdorulf & e skutel no
dochk8omg g e v Jemardieka esre§ p Spopng ge2 a b samg 1§ demdgie
sene dr BgRAJakmilejsne vy pddmTtgd mj ej k pro&ngd k a n peje 2
Exi stuje nueetlog8d Spaodudg 2 w & roTvdere resnp?o KT omidl po | t u
charakteristic® impedance (0) , mg gpougkal PEIRSgtold vipol et tr
parametr T

e Kapacitana j edno(Ch)u d®I ky

e Induk|l nost na(lppednot ku d®I ky

e ZpogdDnz2(TPD) gn s8Il T
Mi krop8skov® spoj e

VI o gMink®r op Sppjk o v ®
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e St Srelfid§ s kspoje®
e Neso u mDmMinkRr o ®Epsjk 0 v
e Dvojmitk® o p &ej&kov ®

6.1.1Mi k r o p Spoje@icr®strip) - LINE

Vmenu na hz vaovl iABofsd@PCB granBmission Line Calculator. Vr oz ev 2 r ac? m
seznamu Mivoo 3 Oestysit u p n(hpuhdataupra meodl e pot Seby.

e InputLengthUnit(j ednot knal/meh®| k y

e Dielectric ThicknessH (il o u gliSlék@ikaH)vizo br §zek n2 ge
e Trace ThicknessT (Il o u gjeBvizobr §zek n2ge

e Trace Width W (§ kaSpojeW)vizobr §zek n2 ge

e Relative Permittivity (r e | at i vn2vizpbr gl ekvint gp

W

Where: 1< WiH < 3
1< &, <I5

Obr .72 Mi. kr o p 8pojeo v ®

Pro proveden2 vimal tt Calbuhte o e he t\aysglc2edky vIipo
0 bj etv@nuykew fanelu’Calculation results.

Rovnice pougit® prtg¢g mi krop8§skov® vIipol
Z0 =87/ (sqrt (Er + 1.41)) *In (5,98 *H/ (0,8 * W + T))

TPD =58,35247 * sqrt (Er 1.41)

CO0 = Tpd/z0

LO = CO* Z0 * Z0

6.1.2V1 ogen® mi gpoje(pnbedéed Mi®@ostrip) - LINE

Vmenu na hl av Téols/PCB granBmiszion dihe? Galeultor. Vr ozev 2 r ac? m
seznamu zvol 2 me AEOblbsevdsdteudp nMicchr odsapta?i (meddleo ut d a
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pot Seby.

e InputLength Unit( ] edn ot hkidmmd ®1 k y)

e Dielectric Height H1( v T g k a dHl)eik @kt §7 &klka n2 ge

e Dielectric ThicknessH ( t | o digelidikaH)vizobr §zek n2 ge
e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge

e TraceWidthW ( g2 Sk hvizopoj§eeW n2 ge

e Relative Permittivity ( r e | at i v n¥izoper8mietki wmi2tgae

Where: 0.1¢ W/H < 3
Hi>12H
1< &, <15

Obr 73Ml.ogen® mi ojmp8&skov®

Pro proveden2 vipoltu klikneme myg2 na tl al?

objev2 oknN®mM§ paladlom A@aslul t si.

Rovnice poluggdR®@ pp&skov® vipolty:
Z0 = 56*In(5.98*H/(0.8*W+T))/sqrt(Er*(2exp(1.55*H1/H)))

Tpd = 84.66667*sqrt(Er(Expe1.55*H1/H)))

CO = Tpd/z0

LO = C0*Z0*Z0

6.1.3St Se d n N s (E€énteredsStripline) - LINE

Vmenu na hl av Téols/PCB granBmiszgion dihe?aleulator. Vr ozev 2 r ac? m
seznamu Centeréd?Stipling AOblastv st upn2 ch d apra? (mpodie u t da
pot Seby.
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e Inputlength Unit( j ednot kildinmd ® k y)

e Dielectric ThicknessH ( t | o digelikaH)vizobr §zek n2 ge
e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge

e TraceWidthW ( g2 Sk hvizopoj§eeW n2ge

e Relative Permittivity ( r e | at i v n¥izopea r8mietki wi2tgae)

Where: 1< WiH < 2
T/H < 0.25
1< &£, <15

Obr 749t.Sednh sp@s kov®

Pro proveden2 vipoltu klikneme myg2 na tl al?

objev2 oknN®WMyg @Al@alocn resul tsi.

Rovnice pouged®@®Nppdokoy®

Z0 = 60*In(4*(2*H+T)/(0.67*3.1415926*(0.8*W+T)))/sqrt(Er)
Tpd = 84.66667*sqrt(Er)

CO = Tpd/Z0

LO = C0*Z0*Z0

6.1.4Ne s o u midirknr®o p Spoje(@sydmetric Stripline) - LINE

Vmenuna hl avn? ToolsPCBITramsmissioi lome Calculator. Vr o zev 2 r ac? m
seznamu Asynometic®e r A pOblastvesit upn2 ch duapta? (Mpodl ut da
pot Seby.

e Inputlength Unit( j ednot kildinmd ® 1 k y)

e Dielectric Height HL( v T g k a ikaHl)eit ®tkit §z ek n2 ge
e Dielectric HeightH( vT gk a dH)wzlodk t§rzieka n2 §e

e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge
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e TraceWidthW ( g2 Sk pvizepoj§eeW n2 ge

e Relative Permittivity ( r e | at i v n¥izopea r8mietki wi2tgae)

W

Where: 0.1¢ WiH < 2
Hi 3 H
T/H < 0.25

1< &, <15

Obr.| 75NesoumPDr n® mspkje op8§skov®

Pro proveden2 vipoltu klikneme myg2 na tl al?

objev2 oknN®mg palaci an ACasul t si.

Rovnice poneagot®pn®l pdskgv®

Z0 = (LH/(4*H1))*80*In(4*(2*H+T)/(0.67*3.1415926*(0.8*W+T)))/sqrt(Er)
Tpd = 84.66667*sqrt(Er)

CO = Tpd/z0

LO = C0*Z0*Z0

6.1.5Dv o jmi tk® o p Spoje (@walkstripline) - LINE

Vmenu na hl av d7dols/PCB granBmisgiond.ihe?Qaleulator. Vr ozev 2 r ac? m
seznamu zvol 2 mebladstds alup8e cihp diapredip sndpbuet  pdoatt Sae) b

e InputLength Unit( j edn ot hkidnmd ®1 k y)

e Trace SeparationC( odd NIl en2 obp&zEkChz2ygiez

e Dielectric ThicknessH ( t | o digleBtrikaH) vizobr § z ek n2 ge
e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge

e TraceWidthW ( g2 Sk pvizepojSeeW n2 ge

e Relative Permittivity ( r e | at i v n¥izopear8mietki wi2tgae)
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Where:  W/H-T) <0.35
T/H < 0.25
1< &, <15

Obr 760v.0j it ® mi krop8§skov® spoj e

Pro provpdeng klikneme myg2 na tlal2tko Calc
objev2 oknN®mMg paladlom A@aslul t si.

Rovnice powdgijiit t®® pmiokirpoopl §tsyk:o v ®

Z0 = 30*( In(8*H/(0.67*3.1415926*(0.8*W+T)))+ In(8*(H+C)/(0.67*3.1415926*
(0.8*W+T))))/sqrt(Er)

Tpd = 84.66667*sqrt(Er)

C0 =Tpd/z0

LO = C0*Z0*Z0
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6.2Kalkula| ka pr o vi pol e tDifferentridrpadarceCalsuymmn) T (

PCB Differential Inpedance Calculator @

Type: |(EETTI v

@) Calculated zo O User defined 20

Input data W S, W
Dielectric Thickness (H) | 30 mil E'i H

Trace Thickness (T) | 1.37 il
Trace Width (w) | 60 il Where: 0.1< W/H< 3
Trace Spacing (S) [50 HE] 1< Er <15

Relative Permittivity (epsilonr) | 4

Calculation results .
Mo calculation results.

Per Length Unit: ‘Vper inch v
Characteristic Impedance (Z0) | 0 Q -
Per unit Length Capacitance(C0) | 0 pFin
Per unit Length Inductance(L0) 0 nHfin
Propagation Delay {tpd) | 0 | psecfin
Differential Impedance (Zdiff) 0 7@
[ Close ] [ Calculate ]

Ob r .77 FCB Differential Impedance Calculator

PSi n8vr hdeskypersd wyopgKorychl ost n? p,Sene s e ssti \
spoj T ovliivRuje impedance, i ndsé&]| popsovnBodc22k ap
vi podHhar akt impedascespojekZ6) s k on| eSpdjsej ev2 ngkaowe| nh
dl opB&sov§ cesbudam2gde®8§ odr azydlaojRes nek® nek ntd
doch8z2g& V' gammdieka esre§ p Sen §ge2 asbpsodprebjuosvdsina ener
s e neopW)idvaspojeu m2 yb Dhsetbecnus2 bl t v yrpooz d2elnocav §
(di f er empedangd @diff)pr o spr 8vn® zJaakkomil | eerg Inve&dgsppool j 2Tt .
mTgeme | &j npgaaubkiotn sppje Exi st uj emetedd Pad@z vanl
ukonvVedeén 2K rsowl) plo hatakteristic®impedance (8) mg groug2t PCI
kal kylegtrdd vIipol et tRchto parametrT

e Kapacita na jGdnot ku d®I ky

e Indukl|l nost na(lpednot ku d®I ky
e ZpogdNDn2(TPD) gns§l T

e Mi krop8skov® spoj e

e VI ogMEink®r op §ppjk o v ®
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e St SednhN p8&§skov® spoje
e Nesoumdrkm®p8skov® spoj e

6.21Mi k r o p &pojeMic®strip) - IMPEDANCE

Vmenu na h |l av n ZToold/PCH Diflerenzial dnhpédaree Calculator. V
rozev2rac?2m seznamOblagtw ot @ pne2 AMi duapor sat pctiigpeiit d a
pot Seby.

Input Length Unit (jednotka ® | knyl/donm

Dielectric ThicknessH (t | ou g SkHyvizdibe ISeletkr inR & e
Trace ThicknessT ( t | spojed)Sik@abr §zek n2 ge

Trace WidthW ( g2 Sk hvizopog8eeW n2 ge

Trace SpacingS ( mezera mezi spoji) Vviz obr8zek r

Relative Permittivity (re | at i vn?2 vipebrm§ ze k irntzage

Where: 1< WiH < 3
1< &, <15

Obr 78Mi.krop8skov® spoj e

Pokud chceme definovat parametr, Rbkneme vo k n 0 n a Ugeo DefingkZdi ,A k d e
mTgeme editovat tyto pol ogky:

Input Length Unit( j e d n ot kidmmd ®1 k y)
Dielectric ThicknessH (t | ou g SkHvizdibe ISeletkr inR & e
Trace ThicknessT ( t | spoje])Sik@abr §zek n2 ge

Trace SpacingS ( mezer a mezi Sspoji) viz obr8zek

Characteristic ImpedanceZo (parametry Zoyizo br 8zek n2 ge
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Type:! | Microstrip v
() Calculated 20 (%) User defined 0

Input data
Input Length Unit: | g

<

Dielectric Thickness (H) | 30 il

Trace Spacing £3) | 50 il

Calculation resulks

Per Length Unit: | per inch hd

48.26173

Characteristic Impedance {Z0)

Differential Impedance (Zdiffy | 0

Close ][ Calculate ]

Mo calculation results,

Ob r .79User defined Zo

Pro proveden?

vipol tu

kl i kneme myg2 na tl al?2

objev2 oknN®mg palaci an ACasul t si.

Rovnice

poaddi @ pw®o(di ffewi&mobip&lsktyiv@Rpedawol| n?2

Z0 =87/ (sqrt (Er + 1.41)) *In (5,98 * H/ (0,8 * W + T))

TPD = 58,35247 * sqrt (Er 1.41)

CO = Tpd/z0

LO = CO* Z0 * Z0

Zdiff = 2*Z0*(1 -0.48*exp(0.96*S/H))

6.22V1I ogen® mi &poje(pnbedéed Mi®@ostrip) - IMPEDANCE

Vmenu na

rozev2rac2m Ssezhnhamu

uprapdthee pot Seby.

th D a z rv 2obl4/RiCE Differencial Impedance Calculator. V

zvolOBlastee s AEmbhedHedl aMi ¢ 1l o

e Inputlength Unit( j ednot kildinmd ® 1 k y)

e Dielectric Height H1( v T g k a

dHl)evic ekt § 4 &K la

n2ge
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e Dielectric ThicknessH ( t | o digdeilikaH)vizobr §zek n2 ge

e Trace ThicknessT ( t | spajed)Sik@abr §zek n2ge

e TraceWidthW ( g2 Sk hvizopoj§eeW n2ge

e TraceSpacingS ( mezera mezi spoji) viz obr8zek r

e Relative Permittivity ( r e | at i v n¥izopea r§mietki wi2tgae)

Where: n1¢ WiH < 3
Hi>12H
1< &, <15

Obr 80Ml.ogen® mi krop8skov® spoj e

Pokud chceme definovat parametr, Rbkneme vo k n D n a Ugeo DefingkZdi ,A k d e
mTgeme editovat tyto pologky:

e Input Length Unit (jednotkad ® | miljmm

e Dielectric ThicknessH (t | ou g SkHvizoibe I8elktkr inR @ e

e Trace ThicknessT ( t | spaje])Sk@abr §zek n2 ge

e TraceSpacingS ( mezera mezi spoji) viz obr8zek r

e Characteristic ImpedanceZo (parametry Zoyizobr 8zek n2 ge
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Type: | Embedded Microstrip

<

() Calculated 20 (®) User defined 0

Input data
Input Length Unit: |y

Dielectric Thickness (H) | 61.57

Trace Spacing £3) | 50 il

Calculation resulks

Mo calculation results,

Per Length Unit: | per inch

v
Characteristic Impedance {Z0) | 36,91058

=]
i

Differential Impedance (ZdifF)

Close ][ Calculate ]

Ob r ..81User defined Zo

Pro proveden2 vipoltu klikneme myg2 na tl al?

objev2 oknN®mM§ palatd lom A@aslul t si.

Rovnice pooadjdzi®@ pw®o(di ff @i @ gneinkedl o)p § smkpoevd@ nvl Thp? ¢
Z0 = 56*In(5.98*H/(0.8*W+T))/sqrt(Er*(2exp(1.55*H1/H)))

Tpd = 84.66667*sqrt(Er*(@Exp1.55*H1/H)))

CO0 = Tpd/z0

LO = C0*Z0*Z0

Zdiff = 2*Z0*(1-0.48*exp(0.96*S/H1))

6.2.3St Se dn N s Ckntere®Stripline)- IMPEDANCE

Vmenu na h |l av n ZToold/ACH Diflerentiav dmipédamee Calculator. V
rozevz2rac2m seznamu z v @blastrvest AGandtar eddat St(rlin

uprapdthee pot Seby.

e Inputlength Unit( j ednot kildinmd ® 1 k y)

e Dielectric ThicknessH (tloug S HielektrikaH)vizobr §zek n2 ge
e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge

e TraceWidthW ( g2 Sk hvizopojSeeW n2ge
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e Trace SpacingS (mezeramezispoj)vzbr 8zek n2 ge

e Relative Permittivity ( r e | at i v n¥izopea r8mietki wi2tgae)

Where: 0.1¢ WiH < 2
T/H < 025
1< &, <15

Obr 829t.SednN p&§skov® spoj e

Pokud chceme definovat parametr, Kbkneme vo k n D n a Ugeo Definpkaagi ,A k d e
mTgeme editovat tyto pol ogky:

e InputlLength Unit( j edn ot midmmd ®1 k y)

e Dielectric ThicknessH ( t | delektrikaHavizda br §zek n2 ge

e Trace ThicknessT ( t | spajed)Sik@abr §zek n2 ge

e TraceSpacingS ( mezera mezi spoji) viz obr8zek r

Characteristic ImpedanceZo (parametry Zoyizo br §8zek n2 ge

Type! | Centered Stripline v
() Calculated Z0 () User defined 0
Input data
Input Length Unit: | ) "
Dielectric Thickness (H} | 31.37 T
Where:
Trace Spacing {3) | 3 il FrE- D < H
Calculation resulks
Mo calculation results,
Per Length Unit: | per inch hd
Characteristic Impedance (Z0) | 77.05143
Differential Impedance (Zdiffy | 0
[ Close ][ Calculate ]
Ob r .83User defined Zo
Po proveden? vipoltu klikneme myg? na tl al 2t

objev2 oknN®@mg palaei onACasul t si.
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Rovnice poafdilRop®o(diffetSedndiv) pokhpeyd®an]| n?2
Z0 = 60*In(4*(2*H+T)/(0.67*3.141926*(0.8*W+T)))/sqrt(Er)

Tpd = 84.66667*sqrt(Er)

CO = Tpd/z0

LO = C0*Z0*Z0

Zdiff = 2*20*(1-0.347*exp(2.9*S/(2*H+T)))

6.2.4N e s o u midir knr®o p Spoje (@sy®metric Stripline) - IMPEDANCE

Vmenu na h |l av n ?Toold/ACH Diflerentiav dmipédamee Calculator. V
rozev2rac2m sSseznamu zvalOBlaste s AApymmet diac $tm

uprapdmhee pot Seby.

e InputlLength Unit( j ednot kildinmd ® | k y)

e Dielectric Height H1( v T g k a dHl)eik @kt §7 &kla n2 ge

e Dielectric Height H ( v T didtestrikaH)vizobr §zek n2 ge

e Trace ThicknessT ( t | spajed)Sik@abr §zek n2ge

e TraceWidthW ( g2 Sk hvizoepojSeeW n2ge

e TraceSpacingS ( mezera mezi spoji) viz obr8zek r

e Relative Permittivity ( r e | at i v n¥izopea r§mietki wi2tjae)

Where: §1¢ WiH < 2
Hi 3 H
T/H < 0.25

1< &, <15

Obr. 84NesoumPDrn® mi krop8skov® spoje

Pokud chceme definovat parametr, Rbkneme vo k n 0 n a Ugeo DefingkZdi ,A k d e
mTgeme editovat tyto pologky:
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e InputlLength Unit( j edn ot midmmd ®1 k y )
e Dielectric ThicknessH ( tSlkk@au @i ¢Jve&br §kak n2
e Trace ThicknessT ( t | spaje])Sk@br §zek n2 ge
e TraceSpacingS ( mezera mezi spoji) Viz
e Characteristic ImpedanceZo (parametry Zoyizobr 8zek n2 ge
x|
TyRe:! | asymmettic Stripline v
() Calculated Z0 () User defined 0
Input data
Input Length Urit: | ~
Dielectric Height (H) | 31.37 il
Trace Spacing {3) | 3 il
Calculation resulks
Mo calculation results,
Per Length Unit: | per inch h
Characteristic Impedance (Z0) | 75.20321
Differential Impedance (Zdiff) | 0
Close ][ Calculate ]
Ob r .85User definedZo
Pro proveden2 vipoltu klikneme myg?2

objev2 oknN®mg paalaei an ACasul t si.

Rovnice

Z0 = (LH/(4*H1))*80* n(4*(2*H+T)/(0.67*3.1415926*(0.8*W+T)))/sqrt(Er)

Tpd = 84.66667*sqrt(Er)

CO0 =Tpd/zZ0

LO = C0*Z0*Z0

Zdiff = 2*Z0*(1-0.347*expf2.9*S/(H+H1+T)))
virobu

Kapitola 7i p S2 prava pr o

71V1I ogen?2 a {Riaging and Editirey Xexiu

N a

desku pd omThd®eh ob Istp oj e z
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grafickl prvek nebo pS2mo obrgzek.

Pr o vI ow(eonb?r 8hzakxut)e sk u budeme postupovat n8sl e
1. Vybereme h | a v n 2 m cegtia Rlacd/Graphic/Text (nebo Picture). Ot ev Se s e
dialogov® okno.

Text

&3

Aligriment
Walue: g

OTop
@ Center
Wisibility: () Bottom
() value
(Orvalue & tag () Left @ cCerter (O Right
Mext label i
(et Bl @ Line fort Height: SEALELL & mil v
O Increment .
O Thin Rotation: [0.00 v piar [
() Decrement () MNormal
OEald Layer: Silkscreen Top A
Step size | 0 >

O ‘Wwindows Font Color: “:”

I OK l[ Canicel ][ Help

Ob r .86Qkno s parametry pro text

2. Zad® meext do polevalue (Hodnotd. PSi psan2n§dd@eteratt ogmjvehzo v
3.N8§sl eduj2c?2 praasatmpwidieppot Sebti:
e LineFonti Na st alvosm®y pt? & mak &,t en turl M8l n 2 |
e Windowsfont i VT bt9puWi ndowm Ppds vI1 b RDrenerra mal akll?2itkk
AFoawlfeenme pogaddpadém
e Heighti Vikja per®(somd nm ag po inch)
e Rotationi Ot olo&m®| 90, 180, 270 stupRT
e Mirror iZrcadl ov® otol en?2 textu
e lLayeriVrstvana kter ® bude vlIiogen text
e ColoriBarva p?2sma
e Alignment-Zarovngn?2 (wdhlwroy, vipolav,o,na st Sed
e Visibilty i VI bRr zda chceme zobrazovat pouze po
se jednS8zeatd)ext, obr §
4. VomnT g e ma N obiastNezt labelt
e Increment/Decrementi PSi | 2t §n2/ odl 2t&n2 automati ck®t

o Step sizé Velikost kroku
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PS2 k:IPakiu d
AVal

ARezistor 1,

uen

Pro Ywpravu textu

p
1. Klikneme 2x my g 2 texin(at e X t

obr 8§zek)

meo vod RS le @

tl al2tka
vyvol 8§

nsg§sil
Ad descd fowt fe)v S e

ostupuj eme

Attribute Properties @

Gereral | Position | Attribute
Taqg: TEXT v Alignment
yalug: | drvdfe Oren
@Cegter
Wisibility d { V d F V (O Bottom
O Invisible
@) value
O value & tag OLeft @ center ORight
©Line font Height: 5511810 3| [ml
Ortin Ratation: (000 %] winer [
(& Mormal
OBold Layert | gikscreen Top -
O windows Fant Celor: [I:”
[ K | [ Cancel ] [ Apply ] [ Help ]
Obr 870k.no s nast azv8el no2gnk at eAxtttur i but e

2Vybereme z8Il oagku
3. Upra# mtextvpol o g c e.

4. Kliknemen a t |AQKA2 tpk @

AVal

potvrzen?

AAttributehf
uen

zmiDny
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72SNn2 m8&8n?2 vybr an Capt@iagtScreen Areda z o v kK y

Program umogRuje propracovan® sn2m8§n2 | §st?2
Prvky, ktef®sis@®w s\¢nhisk newt®&m shyonwbhoblBur o o ®ho o0 k
ulog2 do dol abke®( pamdh® gpialkid tzbkyrchhooknmn §pCotuo b # 8 7
vdol asn® pambDti je nelbmBrzipmemdanT stey pd §b nupg)l.e
jakosj i nTm prvkem (napS2klad vliogen2 do textov
ACapture ScreenhlAze@finll g edTegsiCaftudckSoreen Area

nebo pomoc? gr af mankd®bao. prvku na | igtD:

Zapnut ? n§str0j\e\wm§n2 | 8st 2.

Transfer | Tools Autoroute Options Window Help

B Board Wizard Y RN LTS YU | A2
€N Part Wizard A
Sl / -4 ¢ % || ||Copper Top vl

Database »

PCB Transmission Line Calculator

PCE Differential Impedance Calculator

Ietlist Editor

QuichLayer Toggle

!5 Renumbexparts...

I%’& Update Shapes

H Capture Screen Area

Ob r .88dapture Screen Area

VibRrov® okno sn2 man:

Kapitola 81 3 D z o b (Viewing Désigns in 3D

Ultiboardu mo g Ru j ed e ok u talgjakdjdivypadaty e t Se c h 3D)mazomNr e c h
kdy kol i n88wvxhheumVd ens8syl eduj 2 c?yxsv Dt § setnemgdtavij jack ® |
mognos3Dizopr@azen?2 (zobrazkepnPobpamayemaagpubac
nemus 2dibsiptozki c p o m &fnuenci®o 4z2 v e jptoed psoer ovea n ® f un k
verze programu Ultiboard, zda 3D pohled podporuje
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8.1Pr ohl 2 gen?2 Viwigkhg Boareéin 3D (

Pro prohl 2 §gewe 3n 8rvorzhmulrdeecshk y( 3 D) se | ze pSepn
a) Cesta na hlTaol/NiéwdD.panel u:
b) Cest a na hIlVew3D*Pmrvigwanel u:

c) lkona na panelu (Toolbanain) i

Po pSepnuwvige¢ednemmenich zpTsoWBD e hoedefe (1
obz&k n2ge)

Obr 893D pohled na plognl spoj

Na z8l ogce pr djeeskitgyn ATProd jbeocxt sofk nvd j e vi dPRt,
na desku

Design Toolbox 1

LbeEg 3
= [¥] GettingStarted

i ca1
1 a5z
{3} cs=
1} coa
{3} Gss

(#3 3D view 1

Projects | Layers

Obr 900e.si gn Tool box s pologkou 3D View 1

Chcemel i z3Dv 8bt akzleinkneme pr avimatit &3Déghlednan my g i
karthD ApvkojnelexydMv® nab2dce okno zavSeme
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Upozorzmhrkyt er ® prokmreide m& v,nsheu ndeepsdDy el ? az en ?
(pokud okno se o b r m ze8Mj2ibyoo t eno S d Si2 vied yni furkai aktudlizovat

3D pohled ViewRefresh) Aby seodraziyve gk er @pamilDeagu 3D (kter ®
vkonstrukd), je  n u ta v &Rovuo @ e ok$o2s3D pohle@m

Pozn§mkkadjsme vhov Nj g2 iboau zmn aplb, v.4) ot e vsOubobri
nap SZWltibeatlu zroku 200lmus2 me poug2t n8§stroj pro akt

neg nemdcpoug3dvabraz€éasdta pr o adols/UpdateiSkapesi t var
Vzhledj e d n o d P je fabta b vv@ 3D viastnostcht Ncdzt.loT

82Zobrazen?2 Shroomzinmyr Tan( Ob)j ect 6s Hei ght

Pokud zapnemidn@htebuameghost Az obburdaez ovwlastl erdon;

3D obr8zekoxmpPadai ak o.Ceas toab rp8rzok uznghp?nguetzzmNzr oTb rj
Tools/Show (Hide) Height

Nebo na panelu (Toolbar VieV\, & ®Q | ||

Obr 91Zo0.brazen2 rozmRr T d21T
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83Bo|l n2 pohl ddernal®iew)r st vy (

Pro zobrazen2 boln2ho po\Viewkntmal bagersvr st vy poug

Nebo na panelu (Toolbar Vie , %] B Q| < |H=|

m

Obr 92Bo0.l n2 pohl emrmala desku

P WU W .

i
I P IF sriaaiiinrinny =
]
1

Obr 93Bo.l n2 pohl kidernala des ku

Pozn8mRMlbaud m8me desku navr genubo gvoustmmeoy) ak o |

neuvi B2lme2 v po hd ®ldgity.g 8dn ®

Tip:Pro pSibligovgn2 a oddalovg§apréchdmeénPpoug?
desky pro posun desky do stran (nebo nahoru

pohybemvievo vpravo, nahoru nebo dol T desku posou
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Kapitola9ip S2 k1l ady a %l ohy

Zadg&n2 Y% oh ¢g8kTm pro n8vrkri Blecskk prldo®gsil mhl
program Multisim 10.0A pSi vyugit?2 Ugbv age EleckioRibdo ma n L
Workbench Multisim 10.0f Ob D kni hyr pobl|l RROV aikaGds Martih| z e R

Pihrt vr 8 mc i pir oP ®lk2tual em plnhN podporovan§ mnNS?
di gits8ln? anallzu poeporomi ckimuh alodm¥a T piso
navazuj 2ceacimpdement eraktivn2 formy viuky po
Tato publikace knihy AEl ectr oni cs Wor kbpecmadstabbauwd
uvedenl cG8ckini est avugRt raoobvadilvsiNmy P alenl2 m pr og
Multisim 10.0 a mn&sobedmphDnaar Hu{jndelddpdsidgtarnand n
spojvn 8 vr hov®m pr ogr aicenceeld utki ablona?2r dv elrlz.e0 10 o gr a mi
zakoupeng§8 SOUE Pl zeR umogRuje n§gvohedemga | tySv
real i zovat eSOWEo0 sPtl zvelR osbey manyxu greBv §1uds 6DBI). n T

SEZNAM DPLOH pDRS nE¥Fk

Anal ogov® ¥l6ohy DMA 1
DMA1 Astabil n2 Kranaigioy]l obvod s
DMA2 Bistabil n? tlrzistgynT obvod s
DMA3 NF jednostupRovI pSedzesiloval v zaj

DMA4 Emitorovl sl edoval S bipol 8rn2m trat

DMA5 Kondenz8tor ve stejnosmBDrn®m obvodu

DMA6 C2vka ve stejnosmDrn®m obvodu tranzi
DMA7 Obvod 555 jako monostabiln2 klopnl ¢
DMA8 Obwd 555 jako pulsnh g2Skovli modul §t
DMA9 Operal n2iizrewsdritowja?lc? zapojen?2 pSedze

DMA10 Oper al n2imeisriMervtadj 2c2 zapojen?2 pSed
DMA1ll Gal vani ck® oddnd etné| Imerr i obvody
DMA12 PSevodb3saz A /
DMA13 Operal n?2 zesi | oidaoll nj2a kpa ogpkutsitv n(20Zf)i | t
DMA14 Operal n2 zesi | oivelr nj2a kpa ogkutsitv n(20zf)i | t
DMA15 Sl edoval s tranzistorem FET
DMA16 PSedzesiloval s tranzistorem FET
Digits8ln?2 4 ohy DDM 1
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Anal ogov® ¥l6ohy DMA 1

DDM1 Ast abiln2 klopnl obvod s obvodem 741
DDM2 Modul o 24, 60 pomoc? | 2tale 7490
DDM3 Sil ni |l n2 semafor pomoc?2 | 2tale 7493
DDM4 Si mul ace funkc?2 mobi | n2-AND, OR(NAND,WNOR) (
DDM5 Si mul ace smDrovek Vv 0s bibANBD,iOR &NANDo MOR) i
DDM6 LtySm2stn® dtgpk§ s J2talem (| 2tal 1
DDM7 LtySm2stn® digitg8ln2 hodiny » pSedn:
DDM8 Si mul ace chodu ventilace v tunelu V¢
DDM9 Generr §tionusov®ho sigrBllu tvoSenl obv
DDM10 PSevodn2k k-du BCD na sedmi segmento
DDM 11 Multiplexeri Demul t i pl exer (pSevod z parale
DDM12 Programovateln8 dnDIigd&kmDrf@®@Mmk(vlence s
DDM13 Dekod ®rp Siedvrecsn2 k k-Ndu BCD na 1 z
DDM14 HI 2d§8n2 pSetelen?2 pralky pomoc?2 | ogi
DDM15 Posuvnl registr (74164)

DDM16 Si mul ace chodu 3 strojT v truhl 8§Ssk

9.1PS2 Kkl adi“lS8MEMu genelO®i50r s

SOU el ektrotechnick® Pl zeR
Jm®no a P&rKgmih TS?2 #845: Skupina: 20
Simulacei MR S & Diagnostika
PracoDsIgt N: L2sl| o DMAR hy
N§vrh o®bvod856jakopsh D g2 SkovPwWMjodul §t or
Datum simulace:11.10.2011Po | et xxl i st T:

1) Funkce-Tent o obvod patS$S2 dosud k nej %UsphRgnhj g
t ®mNS kagd§ svhDtovs§ firma napS: Signetic NES5
NE555. PWM (Pulse Wi dt h Modul ati on) regul 8tory s e

sejnosmhRrnlch motorT. Jedn8 se o regul aci vy
motor u, t2m sesploijgi?t ® dr egluy laecjen @ r oud u, kde
proudu al e i napnDt 2. PSi pel s® s@eé @qikimddaoih 2z Tds
kdy proch8z2? proud motorem. Mot or takto reg

ot 8l ek. oBggduag¢e-3%dodld0%. od 2
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2) Zadgw?hnDte v simulaln?2m programu Electro
| 8§t or (tPAMMdnises | asovale 555, kterl produku
g2Skou pulsu. ZmNRSte osciloskopem Tek%roni x
(nastavuje se potenci ometr emN&Wur hjnddibeoosd roadlina
pl ogpojT veogt e poihslterdanma spRS T, strana o0sazen?
Pougtiyte n8vrhov® metody

a) ruln2 metodu n8vrhu desky

b) automatickou metodu n8vrhu desky

VIiogte tabul ku soul § grodukcevpw.ges.cavawigrneoccy anl  obv o

Struktura protokolu
1) funkce obvodu

2) zad8n2 protokol u

3) sch®ma zapojen?2 obvodu

4) wvzorce pro st anozveeda&n & opdanroa mestoruy §st ek
5) tabul kaavyaokththadhdiz€E Ay E12

6)sch®ma zapoj enMultsimvodu v EWB

77 sejmut§ st2n2tka mRS2c2ch pS2strojT

8 poznatky z |l adhRn?2 obvodu (simul ace)

9 n8vrh pdogn®ho spoj

10)t abul ka soul 8§st ek
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3) sch®ma zapoj en?

12V
Vs
X5C1 MMl
R1 LWM555CH o | | Aglert 8, G
1 \ Timer % ggg |:||:||:||:|G\E—
R3 |:| wee @ @ @ oooo S
o fon i 433 3
2 | o ‘ 1 T 1
3 THR
17 TRI XMM2 J
L Aglent {D\i_
o v b3 @ X1 | oo
— 0 == i S=88 &
4 L 01
I | |"5I-

Obr 949h.®ma zapojen2 PWM gener 8toru

4) Vzorce pro stanovzadam® dmantameturl 8st ek

R1 R2 C1

R1= VS R2= 2V° XC= L
IR1 IR2 (2* 314* 2000* C1)
Tab.1Vizorce pro vipolet soul §stek

Pol ogk Hodnota Tolerance Pouzdro
C1, C2 Ceramic 2% IPC-2221A/2222/CAPPA1600
1000X450
R1, R2 Carbon 1% IPC-221A/2222/RES1306F00X250
Composition
D1, D2 1N4148 | - IPC-221A/2222/DG35
D3 IN4007GP | -------m--- IPC-221A/2222/DG204AL
Q1 BD135 | - Gereric/TO-126
TIMER LM555CN | ----ememeee- IPC-221A/2222/NO8E
X1 Lamp 12V/10W | ------------ Generic/LAMP
P1 Cermet | -----mmmo- Generic/LIN_POT

Tab.2Zladan® parametry
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0,0110 0,1256 8432 12 47

Tab.3Zadan® hodnoty

Nyn2 pSisipoptmehbdnot chybhRj2c2chabaolbk§st ek
(R1, R2, C1).

5) tabulka vypol2tanlciaayz &dkRr ouhl eniTch hod

1090 95,54 9,44 47

Tab.4Vlypol 2tan® hodnoty soul 8stek

Vypol 2tan® hodnoty soul &xioeBd2. &t alork rtoou hh & dnreo tc

budeme d8l® mpd a¢omé?ant pv ogr a muMukisimli0.nal | nstru
E6
10 | 15 [ 22 | 33 [ a7 [ 68
E12
10 [12 (15 [18 (2227 [33 [ 39 |47 | 56 | 68 | 82

Obr 95flada hodnot E xx

1000 100 10 47

Tab.5Zlaokr othhbldenmm®y soul §tek dle Sady E12

Spust 2 me pregramMultsimad pl ocrhas jvd bt | i v® soul §st
soul 8st ekhodmaug typv “nrae¢ er i 81l u, t ol eranci a typ p
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Select a Component

Select a Component

Database: Component: Symbol (DIM) Database: Component: Symbol (DIH)
[Master Database v Q Master Datzbase v |[47n F Cos )
ose
e o p N e -
— —_
715 Detail Report ] l Farny: Detail Report
[ [view Model...]
Blsci aramie: &0 72 view odsl. .| | | Wl select alfamiies & View Madel...
BASIC_VIRTUAL 28 [ 5ave unique companent on placement B oesic_virTuaL []5ave unique componient on placement
RATED_VIRTUAL . B ratep _viRTUAL
] Camnpanent type: [ Component type:
D_VIRTUAL 767
= - 0 | Carbon Composition ~| = = [ ceramic v]
RPACK RPACK
= 206 Tolerance(%s): - Tolerance(%):
Sy SWITCH kg SWITCH
= 820 [o ~ 0|z E v
T TRANSFORMER h = TE TRANSFORMER
3 nony_UNEAR TRANSF | | o Modsl manuf./ID: 3E now_L NESR_TRANSF Model manf T
Bz Loa0 66 Z_LOAD
of ReLay 387 o reLay
[ conmecTons 900 CONNECTORS
B <oceTs S Footprint manf./Type: W <o cpers L Footprint manuf./Type:
= 310 <no Footprint S <no Footprint> -
& scH_cap_svis ot I _ 0| 8 scH_cap_svms i T g
‘= RESISTOR IPC-22214/2222 | R S RESISTCR. 1 A[2222 [ CAPPALED!
T 953 IPC-2221Af2222 | RES1500-200%250 v i 1PC-22214/2222 | CAPPA1700-1100%800 -
CAPACITOR 57 SR e e CAPKCITOR O LR e =
i noucron ¥ O | Hinoucron a e
< | 3k @[ [}l | & \ \
Components: 1117 Searching: Components: 1 Searching: 47n

Obr 96Nastaven? parametrT rezistorT a konden

12V X5C1
D1 TN4148 Vs ===

I RN o
R1 ';
S0k R3 1% |a Timer

&
—T g

I
—
— .
.

Key=A pr XMM1 XMM2
P1 e ol Agieit | & G | gt & G
[ .
= 13 == =] g— e o f g—
& | R o e o e | [— o s s o |
D2 1N4148 =
L D3 X1
oo 1N4007 GP 12V_10W

J_IEZ1 J_CE
10nF 47nF R2 o1
; ; - -
T2°.-n _|_2°.-n 101
1%
' BD139

Obr 97My.br an® a® nparsvtkayv evnl o gen® na pl ochu

6)sch®ma zapoj enfiMultiliimmodu v EWB
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12v

Vs
P1 nastavuje sirku
pulsu Xscl XML
R1 LM555CN =] Agilent GKE:
D1 1N4148 Timer : ===
Keyoh — 1kQ : @U === | =gos Gt
P o 17 e 2 - fulisy |—lP 1%%; ;
9% J oIS IR
I_E_THR
D2 1N4148 TRI X2 J
51 cow D3 X1 Agilent G\%_
c1 c2 o1 77 1N4007GP @12v_1uw L _ast
_L1onF _LamnF SSI=I=ECa
T2% T 2%
- o
R2
1*a .
1% BD139
Obr 989c.h®ma obvodu v simulaln2m progr amu
Po sestaven?2 obvodu vyzkoug2me bezchybnou f
Agilen t a prTbNhy obvoduPpbpecishésmEopembT&kkiormio
ACapture Screen Areaf
7) sejmut§ st2n2tka mhRS2c2ch pS2stroj T

Agilent Multimeter-XmMM1

BRES FUNC TION B
0 awe

e MATH s
B dBm
Al l Mm

Pﬂ od
Fr:l] |

Cort h)!

¥ ': AutosHold

| |,.a|,m>_f |Smgle | -
it : ; EN‘I"ER TRIE LocAL
Obr.99P|,o.hIed na amp®rmetr pSi mi ni

89-133

m&lnzm vI

k on



Agilent Multimeter-XMM2

B
Aultimeter

7 Q
o0 Q)

~ Agilent Multimeter-XmMM1

Agilent

it Multimeter

0809. 4

R e e S
; i oaw . Ferind -+ dE dEm
| 1w | Freg | ot |l]| Muill | Min |
| M
S ; “.:RﬁNG'E';'D‘I‘E‘ITS. i
R | 4 5 [ AutosHold
——E e ]
() A~ Auts s | singl
> )~ e
 CHOICE: TR E VLS EMTER TRIE LocaL
Obr 100Pohl ed na voltmetr n

31 mAD(

AR RITSRTRENSE . FU NG TION oS S MATH

oG | AL 0w Perind -+ dE dEm

Power pev || msew |l oaw |l Freq ot 1) Mull Min
. . | Max
= - - ol m— T——— i S—

e T aa— | RAMGE / DIGITS
Q— ,MENER%EPW_'*; I 5 & AutosHold
o o g =R AL ;
S off £ B > L Py Aters | Singla
- [:523 I Main |
. CHOICE : EMTER TRIE LAl

Obr 101Poh I n

- | FUNCTION
AL | o

a amp®rmetr pSi max

 Ferind e

Frag | Lot |l]| I Muil | Mim

'nzw|

©1 RANGE # DIGITE = oo
5 B

Max

i m&8l nzm vikon

L} ; FER . | AutasHod I
T | A | nﬁq:tﬂo/l ;'single |
A E‘HOIGE'.&;, -, : ENTER T-I;IE” LOGAL
Obr 102Pohl ed na voltmetr pSi maxi
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8)

% Tektronix Oscilloscope-XSC1

TV D)2 4 FOUR CHANNE 200 MM
'lhktmn!x I'DS 2024 &Rk osciwoscors 200

None

CH1
None

M 100us

% Tektronix Oscilloscope-XSC1

TV D)2 4 FOUR CHANNE 200 MM
'lhktmn!x I'DS 2024 &Rk osciwoscors 00

ektronix Oscilloscope-XSC1

v 8 ) A4 FOUR CHAN 200 MH:
’lbklmnjx DS 2024 (&SRS ssaoscors  30an

Obr.lOSPohIed-na osc95%oﬁskop7péi P1=

poznatky z | adiDn?
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Na mRSen?%T gt Sgn2ho pul su tpowm§ixj eamet oo &Hdikl, o sgkeo

zapoj2me vistup z obvodu (pin 3 10). Pot en
vistupu pSiblignn od 2% do 100%. Po2khlSagoj e
mot crr,oveku, ventil 8tor, | er postddad®5 %. THavbhodsq

obvodu je, ge nelze nastavit na vistupu vI

vyp2naglSemowdu um2st NDnlam tn2am pnodosiiojevetiakivoeDt % u

9 n8vrh plogn®ho spoje

Simul ace obvodu t2mto kowWpsogoédmod Mprkaicsi|m
schmh® obvodu pro transportovg§n?2 do programu U

Ultiboard).Ul o genT soubor bude m2t pS2ponu *.ewnet

# pwm ewb uloha ultiboard - Multisim - [pwm ewb uloha ultiboard *]

il Edit Wew Place MCU  Simulate | Transfer Tools Reports  Options Window  Help UloZit jako @&l
DEE WER Transfer to Utiboard 10.., E L i =
Traresfer to Ulbboard @ or earlier. . Ulozit de: | 13 uloha pum do kriby ¥ O M-
Export ko PCE Layout, 5\ By <" pram ewb uloha ultiboard
By Forward Annotate to Uldboard 10... Posledni
dokumenty
Forward Annotate ko Ultiboard 9 or earlier... i
Placha
Export Metlist, ., N
puS L/
Dokumenty
D1 1Ng1ge R
50kQ R3 1ka —
Key=A v;’g
1% ot
P1 Tento poéitad
95% | e

‘:“] MErrs sanfhemy e ewh uloha ultiboarc 2
B
O b ; 106E X p ortov § mMultSImw -I-buol roug g Mista v siti Ulodit jako typ: Ultiboard 10 [* ewnet) h

do souboru

UzavSeme program Mul tisinmra sipdws th? ndee spkryo gprl aor

Ot ev@@ineul ogenT soubor, Mdtieimu jsme vyexporto

Pzn8mRa: expoproggmamuz Mul ti sim se automati ck)
stejn® verze. SGU&yakopperhou licenan8anMultisin 10s0na g2 se p (
exportov§gn?2 gvojvegr Utiboard 106m EME me zakou)ewwou | i c
probl ®m vySeg2me uzavSen2m Ultiboardu 10 a
licencij,)k de d&me nal 2st sMultisool®. vyexportovanl v

Rada:Pokud wuvagujete o zakjoepdaobr ®r pgkampi tEWB
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| §sti progMmMamu zsioulMud ti sim 11 a Udtteborag§m?
Y%l othTanT chEWBer z2 ch
Nal2tanl soubor z Multisi mu

=i Ultiboard

Fle Wew Gptions Help |

D ?
T El
=

Design

[

=

Open 1ile

Posledni
dokumenty

Flocha

Dokumenty

Tento poitad

-
MNazew soubon: |pwm ewh uloha ultiboard L Otervfit ]

Mista v siti Soubory tpL: |AII supported files [ Stamo ]

Projects

Obr 107Dt ev Se n 2 A & w nnia diskw

Po kliknutQGt éna$et b lmaktisiom@Portem Netlistu, pot

A OKii

N

Item Action in Layout Status A
2 Layers Copper Battom, Copper Top s layers Copper Bottom, Copper Top

—{net o add et 0

M et 0 #dd Q1 pin L to net 0 3
et o dd C2 pin 2 to et 0 3
et 0 #udd UL pin 1 to net 0

Hrneto Add C1pin 2 to et 0

et 1 iddnet L

et 1 Add UL pin 4 to net 1

Hnet 1 #udd U1 pin & o et £

et 1 Add L pin 1 tonet 1

et 2 Add 1 pin 2 to et 2

et 2 Add UL pin 7 to et 2

et 2 dd D1 pin C to net 2

et 2 #dd D2 pin A to net 2

—fhet 2 add et 2

et 3 Add UL pin 2 to net 3

et 3 Add UL pin & tonet 3

4 het 3 #dd net 3

et 3 dd B3 pin 2 tonet 3 3
Aadditional information:

[ o ][ concel | [ reb

Ob r .108Import Netlistu
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=i pwm ewb uloha ultiboard - Ultiboard - [pwm ewb uloha ultiboard *]

4} Ele Edt Yew Place Design Trapsfer Iools Adtoroute Qptions Window Help EES
Lz 2B Kaaq WEBEY OD TS % AR T
o N % | |V Copper Top || Adtomatic (10.0000 mil) s |mil v Z)

| = =i - A
pim enb Licha utbosrd i
£3 pwm e uloha ulbboard

a)

<

4 peam ewb uloha Utiboard * \ o

x|
J Ultiboard - 11, fiina 2011, 9:17:55 \

Ol

Frojects

Import netlist [pwm ewb uloha ultiboard] - 11, fijna 2011, 12:11:23 b)
Import netlist completed; O error(s), 0 warning(s); Time: 0:02,27

} Results |DRC | Parts | Part groups | Wets | Met groups | SMT Pads | THT Pads | vias | Copper areas | Keep-ins/keep-outs | Copper lavers | Parts position | statistics |

mil

Obr 109Dt evSenl soubor po importu Netlistu

Nastav22me rozmBDry desky spoj T
a) kl epnut 2m do deiszi8hkiagtloaoy ébrosx. oFkmnkal e pe me 2 x

Board Outinea my g2 nastav2me pogadovanou velikost
b) kl epnut2m prav®ho tlal2tka my(@dkmea sjd uz wInr ¢
a myg? nastav2me pogadovanou velikost
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Pozn8mRakud nen?2

Toolbar/Select/Enable Selecting Other Objecte p Tj de v

pwm ewb uloha ultibaard - Ultiboard - [pwm ewb uloha ultiboard *]

el i

kost

4} Fle Edit
B ]
A

AN ARAN

view Place Dgsign Trapsfer Tools window  Help

X e

Board Outline

Autoroute  Options

®88q

|| Automatic (10,0000 mi)

BB @2k

vmt v E7)

L
i,
n,
s
-

o B3

Bl

PB -
Copper Top —|
C

oy

Keep-infhee;

Sikscreen Top

ilkscreen Bottom

] 30-Info Top -

(] 19 30-Info Bottom

[ Selder Mask Top

] Solder Mask Batkom
Board assembly

[ M Paste Mask Tap

Commert i
lechanical i
Mechanical 1 —
Mechanical 2

Projects Layers ¥ pm ewb icha uliboard * / Al
J Ultiboard - 11. fiina 2011, 9:17:5% I
H]
Import netist [pwn ewb uicha uliboard] O | ® k t 2
oot oo D Z Nl €N a vn
] Resuks [DRC_| Parts | Part groups | ets | et oroups | ST pads | THT pads | vias | Copper areas | keep-ins(keep-outs | Copper lavers | Parts pasition | Statistics
- - - mi

Width(0.0000 i) Layer{Board Outiine) -

Obr 110EvTiraznhNn® okno pro

Uprav?2me r on@hRio glaedsokvya ndbas v el i

kost

nastaven?

oard - [pwm ewb uloha ultiboard *]

4} Fie Edt Wew Place Design Transfer Took Autoroute Options window el
D& & W 0 pEleaaq NEERE F.owu M T
o | 2 | Ve | [ T0 || VAl Keep-injkesp-out || Automatic (10,0000 mi) v |mi v

L

B
Copper Top —|
‘opper Battom i

Board Outline i

[l

]88 30-Info Bottom

(] Solder Mask Top

] M Solder Mask Bottom
Board assembly

[ MPaste Mask Top —

[ MiPaste Mask Bottom -

] M Glue Mask Top -l
] M Glue Mask Battom -
formation -
Ratsnest -
Design Rule Check. E
Force Vertors i
Comment i
Mechanical ]
Mecharical 1 —
Mechanical 2

Frojects Layers

4} pum eub loha ultiboard *
H]

Ultiboard - 1. fijna 2011, 9:17:55
| i

Impart netist [pwm swb ulcha ultiboard] - 11, Fiina 2011, 12:11:23
Import netist completed; O error(s), 0 warning(s); Time: 0:02.27

Results [ORC_ | Parts | Park groups | Nets | Net groups | SMT Pads | THT Pads | viss | Copper areas | Kespeins/Keep-outs | Copper layers | Parts position | Statistics

] A -1363.0631 Y 5240.0775  dX 14014101

dv 5230.0046

L54145081 il

Obr 112Upravens8 velikost
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PSepneme vibRrovI filtr na AEnable Select

tak,j ak n8m yhovuj e

{F File Edt Yiew Place Design Transfer Toolks Autoroute Options  Window Help ==
Lge s »~Bawy HE aaaq “EES @2k ¥ AN
a7 A A A A Keep-in/keep-out o[ Automatic (10.0000mil) v |[mi ~ Z) E R WA

PCB 7l
[v] B Copper Top |
[v| Ml Copper Bottom -
vl

W  Board Outline

[w] [ Silkscreen Top

v*] Ml Silkscreen Bottom

[ 1M 3D-Info Top 7|

[ 1B 3D-Info Battam

[ 1M Solder Mask Top -

[ | Solder Mask Botkom
Board assembly

[ 1MPaste Mask Top

[ 1M Paste Mask Bottarn

(1M Glue Mask Top 7

[ =lue Mask Boktom
Information B

¥ Ratsnest

v Il Dresign Rule Check

[v] B Force Yectors

] Comment
Mechanical

IMechanical 1

Mechanical 2 -

Projects | ayers §F pwm ewb uloha ultiboard * Al

E|
]

Ultiboard - 11, fijna 2011, 2:17:55

Import netlist [pwm ewb uloha ulkiboard] - 11, fijna 2011, 12:11:23
Impart netlist completed; 0 error(s), 0 warning(s); Time: 0:02.27

Results | DRC Parts | Part groups J Mets Met groups J SMT Pads I THT Pads J Wias COpper areas I Keep-insfkeep-outs I Copper layers J Parts position J Statistics J

il

Obr 112RozIl ogen?2 soud®Baesjtlek na desce

Proh@neme si rozlogen? soul 8stek na desce
r oz m2dslteNnp2ot Seby.

b d - [30 Ve - 30 Views 1]

Dok B25as|. 8 =E 7

Obr 113Pohl ed na plognl spoj ve 3D
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Vzadg&8n2 m8me navrhnout jednostrantndT pplogqnd®rs
spoje( cest a na OptioasyPCB Prdpertigd/COpper Layers nebo pravl
tl al2tkem my g iProperies/CoppercLayers p @aj Tnast av?2 me, ge
jednosta n n T plognl s).pvpjo | ClgaxyeerAl p @iwr sr ound ngepov
vrstvDhD Colprpeeut iBobg oHori zontal. Ve vrstviD Copp

Attributes | Grid & units | Copper layers | Pads/Vias | General layers | Design rules J| 3D data | Favorite layers Attributes | Grid & units | Copper layers | Padsjiias | Generaflaye Design rules | 3D data | Favorite layers
Yia support Via support
Layer pairs: 2 |8 [JBlind vias Layer pairs: 2§ [eiind vias
Single layer stack-ups: Single layer stack-ups:
Top: 0 g Top: 0
® Allowed vias: Allowed vias;
Bottom: [ I ] m CoF F Bottom: [ @ Throug!
Tnner | 3 2 Tnner layers
acriovers 2 Copper Layer Properties " 2
Allow routing Dl oetties
Copper layer:  [Properties [VIRauting
:
Copper Bottom 3 Trace biss: | IEEERE] v

Board
Board outline clearance:
10.00000 S| |mi v
Board thickness:
39.37008 | |ml v

Board thickness:
39.37008 & [ml v

ok | [Cconcel ][ mmty [ b ]| | [lsetasdetauk [ ot J[Cconcet J[ ooty J[ neo ]

[(Dset as default (

Obr 114Na st aBoteom 2 Obr 115Nast aven2 Top

Ruln?2 n8vrh desky

V panelu Draw Setting —2PP=" Bottom Ylvyberane spodn2 vrstvu desk

1® 71 A ~
VpaneIuMair,J‘-syj‘?v"Az vybereme prvn? mU{aost An

zalneme myg2 propojovat jednotl i vi®e rv® vwldwo dy

m8&me propojit spolu).

Obr .116Roz | o §gen?2 zsaopuod j8esnt2e
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ZdTvodu sl ogit®ho n8vrhu desky pougijeme dr §
spoj T ( hPlaeldurdpeyl 4ddgftveo du v Dt gfihloo vp& olu&sut iv z v Dt

spoj T.

Obr 117Hot ov 1 r lndesk§f n8vr

B B E 2 E 8O &Jm

Locked Trace width Max width Iin width Topology Trace length Max length |~ Minlength | T+
Mo ¥ 30,0000 00 3e370.0787 O 0.0394 [0 shortest ™ 1600.6498 VIE:S Nia 1
Mo 10.0000 39370.0787 0.0394 Shortest 2674.6804 n/A N u
Ha 10,0000 39370,0757 0.0394 Sharkest 1490,0825 I i) 1
Me 10,0000 39370,0757 0.0394 Sharkest 2755.3911 A i) u

Mo 10,0000 39370,0757 0.05394 Sharkest 3402.0515 M/ Y& ug,
>

ik groups  pets Met groups J SMT Pads J THT Pads J Wias Copper areas J Keep-insfKeep-outs J Copper layers J Parts position I Statistics I

Obr .118Dkno"Nets" -z v Nt gen2 §g2Sky spoj T

Ob r .119Pahled na desku ve 3D
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Automatickl n8vrh desky (Autorouter)

V panelu Autoroutc Z/ stiskneme tlal2tko bl esku.

Obr 120Akt i vn2 regim autorouter

Obr 12IN§vr h aut e3Douterem

@) JA22N8vr h aut dspojait er em

Autorouter propojil spoje bez ohledu na estetiku desky. Aby cestydlyepeo s po | u,

paneluOptions/PCB Properties/Design Rules

99-133
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PCB Properties

Attributes | Grid & units | Copper layers | Pads/Vias | General layers | Designrules | 3D data | Favorite layers
Design rule default values
Units: mil v [[Juse multiple clearances
=] ~
Trace Width 10.000000
Minimum Trace Width 0.033370
Maximum Trace Width 393.700787
=]
Minimum Trace Length 0.000033
Maximum Trace Length 39370.078740
=]
Minimum Trace Neck Length 0.039370
Maximum Trace Neck Length 0.033370
=]
Clearance to Traces 10.000000
Clearance to Pads 10.000000
Clearance to Vias 10.000000
Clearance to Copper Areas 10.000000
=]
Part Spacing 0.000000
=]
Allow pin swapping Yes
Allow gate swapping Internal gates only
Enable real-time swapping No real-time swapping
=]
Thermal relief +
=]
Minimum tool size for slot driling 10.000000 b7
[ 5et as default [ oK ]l Cancel ]l Apply l[ Help }
Obr 123Nast aven? parametrT n8vr hu
I .
VI ogen?2 ostatnichapde&RHua obj ekt
. «
Pro uchycen?2 desky spogddt ablfbpagdmeé na desku

Master/Mechanical Parts/Mechanics/FR M3.

Filter: | all types w
Database: #Avvailable parts: Previewm Bole '
Uset Database FR_M3
Caorporate Database . TAFr_m3 =

= Ultiboard Master
+ Board Qutlines

Bl e e s
[/ S

CAD Parts
= Mechanical Parts = ﬁFR—M4—5
Front Panel Byrr_ms

[/ e

Bl &z s
Wl 420 s

[
[/

Bl 204 s
Bl 420 s

Bl 4&pc_piecH
Bl 425 _ms v
<

Met Bridges
+)- Surface Mount Technology F
+- Through Hole Technology Pz

£ >

[1show subtree contents [ o | [ Cancel ] [ Help ]

Obr 124Vl ogendadabgze
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Pomoc 2 my @ i a tlmlAtkda&pding®iz rpankld Alignje

zarovn8me (vlevol.) vpravo, nahoru dol

(e L R e

T T AT Fe T P T e

Obr 125Dznal en? a zarovn8n2?2 d21 T na desce

Obr 126Deska s vI odM8nipmio dicrhymie n 2

Protjsmgp Ssimulaciobvodu nevlogili n@® @& koeektd, Phpoj nl
svorkovnic)nem8& me nyn2? na desce §g8§dnl bodp®j ec PpSh
vodiZtohovyplvsg, gdge je dTJlegit® vliogit do sch®ma
simulaci dychom se vyvaroval ichdbdjh®eRoku@mse svtka § d

zapomeneme simulacing S2 p o jwlT o ¢p2mdea thaoh Svziez obr §zek n2 ge
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=5 Get a Part From the Database

Filter: | All types v > Units: [mil v
Database: Available parts: Preview @} QUK Q
Coaxial ~| [MKDS15_2RMI
DBI Il 2 mos15_12rm1 ~
g;:a Wl £ mcos15_12rmm
"
TRMKDS15_2RMI
Edge [ &

[l 43 +r0s15_2RMM

- E;E;;Ee [l 42 ko515 _3RmM
Miscellaneous al . Amros15_3RMM
Modu ¢ Il $21ros15_4rmr
MTe(MT7 = [l 43mxDs15_armm
NI [l 2 vos15_SRMI
Power Pole I 43 ko515 _SRMM
Samtec [l 42 ko515 _ermr
SIU's & Headers [ £2 Mkos15_6rmm
Simm Bl 42 mros15_7RMI
Telephone v |l #mkos15_7rmm v
< S > < >
[¥] show subtree contents [ OK ] [ Cancel | [ Help ]

Obr 127Vl ogen? nap8jec? svorkovnice

Po vliogen? seokUopBip®j hme drul nD Ebv&Es.t r o]
VIog2me textov® polnhd onmavt sbvpoBariom s vel
(+12V,popi sek je nutn® zrcazld ovytr sy | spoj a)b.y N

viog2meotl ext{ SO®Ep PWM 2011) pro oznalen?2 obvo

SOUE PWM
2011

Obr 128Fi n8§1 n2 n8vrh desky spoj T
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SOUE PWM £
‘ 2011 ©

Obr 129Pohl ed na fin8ln2 desku ve 3D

Virodportdesky spoj T

Pokud m8&me hotovI o&ij,@6pmrt nmjSevmeh jdeedsrko/t Isipv ®
PSehled ¢8&j pdn§ arétevprodtisky 2 c h)

e SilkscreenToposazovac?2 pl 8n

e Copper Bottom (Copper Top)v odi v® cesty

e Reflectedzr cadl ov® ot ol en?2 desky

UlmE:ard-pwm ewb ulcha wltiboard - 12.10.2011 - 11:10:09 Silkscreen Top

EED; cao il ﬁ@@
*enp B
& S

Ob r .130Bilkscreen Top
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Tled] oard«pwm eub ulcha ultiboard - 12.10.2011 - 11:10:35 Copper Bottom

G

(REFLECTED)

— @

Ob r .131Capper Bottom
Zrcadl ov® otolen2 desky
( J
& —
Ob r .132Capper Bottom REFLECTED
Pokud m8me kde dS§lIl e
exportovat do nDkter ®ho

<Default>

Export settings

Scalable Vector Graphics 8 3D DXF
3 Gerber RS-274D

ER Gerber R5-274x

B Layer Stack-up Report
B 1PC-D-3564 Netlist

B Copper Amounts Report 38 NC Drill
I8 Test Points Report

Z e

Drill Export Settings

Coordinate format
Integer:  Decimal:

2 v s v

New Output units
O Imperial
B oxF (&) Metric
8 Board Statistics
B sill OF Materials
B Parts Centroids

l

Close ] [ Export ] [ Help ]

Obr

A33Exportov§8n
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10) tabulka soul 8stek
Vzadg8n2 jsme mNhRIi sest avprotdkce @ES (@AMkelektrgni@)u gi t T ¢ h
Tabul ki miurm8dahovat:

e Oznalen?2 pologky

e Hodnota pologky

e Katalogov® | 2sl o a oznalen? prodejce

e N§hled (obr8zek) pologky

e Cena za dpaon2o/gckeunas za v2ce pologek

e Cel kov8@aménaas vgechny pol ogky

€S £

ELECTRONICS SHOP

EEEE AR

Halogenové Zarovky Zarovka halogenova, 12V/10W, patice G4

Objimky pro halogenové zarovky m

obrazky a prilohy polozka
Patice E27
Patice G4 . ; 2 wyrotice
Y o (RN = S objednaci kdd GES05100457
min. obj. mnoZstvi 1 kus
|
it cena
| . — — cena s DPH f kus 19,90 K
Patice R7s
[N — e mnozZPevni slevy (bez [JPH)
B L} | |
: ;-‘ e a-a|— 1oyt 15,00 KE
p =100 kust 13,30 Ké
7o semilibi B PriblsZeni a prohlédnéte si, co se vasim pratelim libi, | gostupnost
Obr .134P S 2 k -SHOPURVWW.GES.CZ
obr e k katal ogov® | 2 s|
cena

U1 NE555N 05001854GES m 8,90/8,90
R1, R2 1KY 05300932, GES e 2,40/4,80
R3(P1) 50 KY 05303131, GES m 59,0/59,0
D1, D2 1N4148 04900369, GES e 1,0/2,0

D3 1N4007 04900374, GES e 1,0M,0

C1 10 nF 05400178, GES / 1,80/1,80

C2 47 nF 05400186, GES / 1,90/1,90

105- 133


http://www.ges.cz/

Q1 BD139 04901227, GES 4,90/4,90
u6 CPP 3,5/2 066090, GES 4,50/4,50
X1 12v/10W 05100457, GES 19,90/19,90

92PS2 k|l adivl8vhrahuNF j ednost upzRaopvolj epnS@e dEesi | ov a

SOU elektrotechnick® Pl zeR
Jm®no a PHSEm TS? &35: Skupina: 10

Simulacei M $ & Diagnostika
PracoDsIgt N: L2sl o DMAD hy
N§vrh oMaoldafir ekvenl nz2a ppo§ eednzze ssiploolvea InTv e
Datum simulace:20. 10.2011Po | et xxI i st T:

1) Funkce - PSedzesil oval VvV zapoje(BE)sesespoyerhal
ng8sl eduj 2 c2 mi viastnostmi: vel kTm naphRSovIr
vistupn2m odpor em. NapDt 2 na kolektoru tran

nap8jec?2ho naphDt2z (doc2l2 se MNDI/Mm) maXvism8lpm?2
zadg&8vs&me S&8dovhD v kgq. Vislednou hodnotu samc
zapojen paralelnhD ke vstupu signs8l u). Zes?z?|
Vstupn?2 sign8l pSichg8z2 pSeéesavariesboiukopedens
z kol ektoru pSes vazehbn? kondenz§8tor cz2. I
PSedzesilovale pracuj?2 nejlasthji ve tS2dn A
2) Za-dN&amw?r hnDte v simulaln2m programu El ectr
pSedwwsl|i |lv zapojen? se spolelnim emitorem. P
pougijte mTstkov® zapojen%¥ obyxodtor ZmNSypolz
(dB). Obvod odlaNte v prostSed2? EWB.edbavr hnl
DPSistrana spoj T, strana os az ekolfow-men8|vostoerk , K

metodi. VI ogt e tabul ku soul 8st eprodukre www.gesacy r h ov a
(www.gme.cl

Struktura protokolu
1) funkce obvodu
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2) zad8n?2 protokol u

3) sch®ma zapojen?2 obvodu

4) vzorce pro stanoven? hodnot soul §stek, za
5) tabulka vypol2taniéhdgy Ea2krouhlenlTch hod
6)sch®ma zapoj endMulisimvodu v EWB

7) sefimuittkas mNS2c2ch pS2stroj T

8) poznatky z | adhBDn2 obvodu (simul ace)

9) n8vrh pl ogn®ho spoj

10) tabulka soul| 8stek

Pougit® woobujo8du kp/l n2 n8sl eduj2c2 funkci

Kondenz8tory Cl1 a C2 odfiltrovs8vaj? stejno:
Rezst ory R1 a R2, kt em@sjtaocvw | Z2apaojacmow ndo bl it
Rc(RI)pSevs§d2 zmNhNny proudu | c na z mRezistor Reap Nt 2
(R4) zaji gSuj e tepel nou stabilizaci pdamevn?2h

dr §t ovou,dporjodpeo jpkSdu zmRnN tepl oty tranzistoru

3) sch®ma zapojen2 obvodu

KMM1 KMM2
Agilent G\_G—: Agilent G\i_
R1 R3 @ e
C2 o o | o o o |
XFG1 - .
Agilent @ c1 Q1 %SC1 C)_\”
OO0 0= 66— Y b
i e s 1l I g |
. o f e e
% [ ]
see
R2 R4 P 1234 T
r:G IHIT? ?
1 N
-
Obr .1355c h®ma zoavpduj en?
4)vzorce pro stanoven?2 hodnot soul 8stek, zada

\ Vzorceprost anoven?( choosdanzouj eme v z 8Kkl adn
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Vzorceprost anoven?( choosdanzouj eme v z 8kl adn
Ib= lc URc= Y2 Uce=Uz-URc-URe  Uin=Ube+URe
) 2
Uout = Uce+URe UR1=Uz-Uin UR2=Uz-UR1 Re= URc
Ic
le=Ib+Ic _URe IR1= 2,2xIb IR2=1,2xlb
Re= —
le
UR1 UR2 i
Rl1= — R2= — Au= 20+ log Unfout Au= Unf(?u
IR1 IR2 Unfin Unfin
Tab.6Vlzorce pro stanoven? hodnot soul §st e
Uz=15VvV DC T1 =BC 546P
Ic =19 mA C pro T1 =
Ube=0,6V Cl=2,2uF
URe=0,32V C2 =33 uF
Unfin=0,3Vp
Tab.7Zladan® hodnoty
Pol ogl Hodnota Tolerance Pouzdro
Cl, C2 Electrolytic 0% IPC-2221A/2222CAPPA3®0-
3000X1500
Q1 BC546BP | ---------m-mm- TO-92, Generic
R1, R2 R3, R4| Carbon 1% IPC-221A/2222/RES130F00X250
Composition

Tab.8Zladan® paroarhetsrtye k

5) tabulka vypol2tanlctaayz &dkRrouhl enlTch hod
Ib (mA) URc (V) Uce (V) uin (V)
0,064 7,5 7,18 0,92
UR2 (V) Rc (q Ic(mA) Re (q
0,92 394,7 19 16,7
R1 (q R2 (q Ile(mA)
99 858 11 948 19,064

Tab.9Vlypol 2tan® hodnoty
Vypol 2tan® hodnoty s o ady$haedhot E12. ZBddark rt oou hh & dreo t ¢

budeme d8l®i pulazlovZam r ogr a multNiend0.00 n al Il nstr
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E6
10 | 15 [ 22 | 33 a7 | 68

E12
10 [12 |15 [18 [22 [ 27 [33 [39 [47 | 56 | 68 | 82

Obr 136 ada hodnot E xx

470 15 100 000 12 000 2,2 33
Tab.| 10Zaokrouhl en® hodnoty soul| 8stek dl e Sac

Spust2me simulalnada proghamvMaf§itmei mednaot!l i v®
soul 8st e khodmaug typv 2nrae¢ er i 81l u, tol eranci a typ p

Obr 137Nast aven? parametrT soul] 8stek dl e zac

¥scl
XFG1l R1 R3
" ---
saient &) 100kQ [470Q »
OO0 O ér— 1% 1% e onix ---
OO0 O &Gr— Cz -
o = L 43i b
Agilent “— C1 Q1 33pF [ |G ITT1 |
aet )
o ) — BC546BP
oooo F 2.2pyF V1
KMM2 R2 R4 |15V
Agillent &, &+— 12kQ2 15Q
- |j1% 1%
EEmm & L

Obr 138Vybran® a nastaven® prvky viogen® na |
6) sch®masitampbjpaém2 mvprogr amu
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| XMM1 XMM2
R3 Agilent G\E: Agilent %
]4700 Com NI N

oo [ o
1% c2 Coooo (=)=

Illll—

oo
P

XFG1

Y +V1
Agilent @ c1 Q1 33uF xsc1 15V
ol N N -
E=I=1E]

1 I o s o |
===

2.2uF q{: A6BP ekifonix; —— 0
R2 cee

12kQ  []150 [ 4344 §

L ids ¢

1% 1% EERAREES
i

Obr .13956c h®ma zpa$pio jseismplS@ csit r 0 i

Po sestaven2 obvodu vyzkoug2me bezchybnou f

Agilent a prTbRhy obvodu osciloskopem Tektr
ACapture Screen Areah

J3 Ja4 J6  J7
]
R1 R3 A+ A Tv+ v-
vstup osciloskop 1 []100kQ []4700 J8 %9
0, [}
%1 J2 1% 1% (?g s _°+12V GND
FAY ° !
osciloskop 2
c1 Q1  33uF
z I+ -
FA| |
2.2uF
J11
Y GND vstup R2 ﬁ'\(': 48BP  anp osciloskop
[]12kn []159 J10
1% 1% T

Obr 140Bch®ma zpaiomehaci bez pS2strojT

7) sejmut§ st2n2tka mhRS2c2ch pS2stroj T
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ion AArbitrary WaveForm Génorator

300.0 mvpp"~

FUMCTICN A MO DU LATIGON I IMENL]
A Filt FSH Burst SweeR Arb List = Omdoff ek %
\: (1} i &
Powrer Y | i | |“\n | ||.—"‘ | |Nnise | |-l‘lrb | |Enter | e ™
- i 2 3 |4 I = | i ] I KHz ii\
3 : ;: 3 : sy 7 (R T
AN F | e
) CFreg Level | #ibity  internal  Store Cancel = QUTFLUT h
O Freq | Armpl | | Ofset | | Single | | Recall | :‘nter dBm f) o
7 5 umt:Er
- o0 ! Bl =kl 0N ) J Back Space K‘T i
Racallken) o
MABIFY: TRIG STATE g =
Obr 141Pohl ed na gener §tor Agilent (vlIstupn?

##rbitrary WaveForm Genorator

1.0000000

FLNCTION & MODULATION I MENL
A Fit FSiC Burst SweeR Ak List O O WL
: 2 e
Poveer ) | i | | P | | - | | Hoise | | Arb | | Enter | £
,- / 7 a |4 | = | i | | ek
N ) ; N : y A m ¥ ms
m AMSFR e
Frag Lavel | @foty Intera) Store Gancel e
A off Freq Ampl OHset Single Recall Entér dEm e
mOn B 7 8 5 o . )| Mumber ﬁ&
L l L gl fasl ¥ ' Bk Space
fa e e LaAL RecallMeny so';i =

Obr 142Pohl ed na genet§pa? Agekerhceyl s

A
Multi

15.00000 VDC

F FURMCTION -
O A | 0oaw Perind -+ 4B dEm

Power D W acvw | o Freg Cont 1K) Mull Min
o " It Max
D RANGE / DIGITS ?

J) 4 5 [ futnSHold
o v ~ [ awtes | | single [&hift
= |~ [ | it

LEYEL ENTER TRIG LOCAL

Ob r .143Pahled na multimetr Agilent (voltmetr)
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% Agilent Multimeter-XMM1

i Fm FUMCTION 0

o 1 AL b aw Perind _ SR dE " dBm
5 - e o e PERS ee : e
Pk pe v ] aw H | Freq |I [omt .ui! Al }t i
B . || =l !
g TN RANGE £ DIGITS

"4 SR E ! .:utu.anld

. -

fﬂuwl | Single ||

Ob r .144Pahled na muItlmetr Agllent (a mp ®r met r

“ Tektronix Oscilloscope-XSC1

Tektronix I'DS 2024 AR osauoscors $88™

Ob r .145Pahled na oscnoskop Tektronix (1=1KHz)

NamNSen® vistupn2 napht?2 nf, pvSsetduzpens?i | moavpaflte? (
03V.ZnamNSenTch hodnot dasgdh2ma deoV2dodBelek z es:
Au=26,7 je Dbe,prrozmdrsoev ® als2tsijayaritpya u gk2dve§ vviTspl oel
zes?2 | en2decibglecth(d@Br 2 v

Unfout
Unfin

Au:20*log[ ] Au=20*109g26, 7 Vvisl adasd3dBes?2 | en?

8 poznatky z |1 adin?

Rezistory v b8zi T1, ktermemfasthodn® \PpylZroatn
pomd ou pSesnost hodnot. Pro by®asun ® pevidiest ane rs2
R1 a R2 odporov® trimry a s jejich pomoc2 na
hodnotu (nebo poug?22klFdhou Sadu rezistorT na
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9 n8vrh pleogn®ho spoj

Simul ace obvodu t2mto konlpogoédmod Mprkaicsim
sch®ma obvodu pro transportovg8§n2 do programu

Ultiboard).Ul o genlT soubor bude m2t pS2ponu *.ewnet

Po otevSemwhk i boabodwuwu (vi z obr8zek) rozm2st?2me

vibRrovl filtr AEnable Selecting Partsi).

Obr 146Komponenty (soul 8stky) pSed um2sthDn2m 1
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Obr 147TRozm2 st Dn®n@ ppavebdyznesi | oval e na desce

Pro n§S§vrh spojT vyugijeme poloaumemaPSepanhemd
S i vristvu na Copper Bottom (spodn? strana

vivody.

Obr 148Cesty vytvoSen®memetodou Follow
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Po vytvoSen?2 spojT pprrowpeodjee%,z(kdmn«ﬂadl\l‘;%tlistucuprot'chyb n
n8vrhu). Pokud jsou spoje propojen® bez chyb

Ultiboard - 9. listopadu 2011, 10:08:26

Import netlist [zesik] - 9. listopadu 2011, 10:47:51
Import netlist completed; O erraris), 0 warning(sy; Time: 0:02,13

Import netlist [zesik do prot bez pristroju] - 9. istopadu 2011, 11:24:45
Import netlist completed; 0 error(s), 0 warning(s); Time: 0:01.30

DRC and Metlist Check [zesik do prot bez pristroju] - 9, listopadu 2011, 13:35:22
DR and Metlist Check completed; 0 errar(s), O warning(s), O filtered error(s); Time: 0:00.03

DRC and Metlist Check [zesik do prot bez pristroju] - 9, listopadu 2011, 13:41:26
DR and Metlist Check completed; 0 error(s), O warning(s), O filtered error(s); Time: 0:00,02

Obr 149Dknopopr oveden?2 Kkontroly

Na deskvu osgronjeT t ext ov® pole pro popis vivod-

Ob r .150BD pohled na spoje
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Obr 151BD pohled na soul 8stky

Obr 152Pohl ed z ptal?2 perspektivy (Birds ey
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Obr 153Dsazovac?2 pl &n ()vlstup na tisk8rnu
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Obr 154Btrana spoj T (vistup na tisk8rnu)
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10) tabulka soul 8§8stek

R1 100kY 05301295 GES - 1,951,95
R2 12 kY 05301274 GES — 1,9591,95
R3 470Y 0530240, GES — 1,951,95
R4 15Y 05301205 GES - 1,951,95
C1 2,2 uF/6y/ 0540@86, GES &= 3,33,3
C2 33 uFB3vV 0540@89, GES 3,939
Q1 BC 546A-TAP 04901117 GES f 1,915

Kapitola10i E.LvT r obky a ¢gi votn2 prost Sed?2
10.1Bez ol ovnaRb®Frge8j en2 (

Jedngl senBDechnol ogi e bezol ovnat &h ool po&jae nz2 ,c 2sr
p8j ky pro jeho nebezpelnost a vliiv na ekosy
rozpougthNn2 a uvol Rovg&n2 pTsoben2m kyselTlch
bezolovnat ®ho p8§jen2 do virobk VetkbhcpoVEtkb
200000dbour 8v8n2z olova z p8jek a p8jeRoHEH past
Y4l i nnoslter voedhcle 2006 o Yapl n®m z8kazu poug?veé
(mi mo vijimky, kde |jejakoieeoa€8vzyvigeh &€insimpod edlt
souvis2 i Sada technologickich probl ®mT pSi
typTm s obsahem ol ova, napS.i4dSnedRpRT. Cké si
bod taven2 opr otset &ndb 3p4g0j ksStrmy p nk?ttelr ®z n b ee 0 B ©
cca 380 stupRT Celsia. To m8§ za n8sl edek

nevyl adln2 p8§8jec2ch postupT pS2liny od sn2g
hroty nebyly navr getneyp |l pta threzvaoll @wvnay ®bbkoyp §j
zvigen® oxidaci a erozi) ag po mogn® pogko:
popS2padh osazovanlch soul §stek, rozstSikovs§
jako tvorby mTstkdPdl ppeuShe¥E&ndpopBpEKkEN2 spoj
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jig dnes technologicky zvlI 8dnuty zavg8§dhDn2zm n
c2novich | 8zn2 [DpaloekPRb viirzeneamm®Pjj A2 .je probl ®
bezol ovnat,®hkodyp8§enobjevily probl ®my nhRkter]
spoj T buN s ammoetbno np ops§tjuepnrTnm vy hS8&§t2m bRDhem p

kSeh]| 2 a nesng8gej 2 vi br ace, zej] m®na u viDtg
neobjevovralsy Pab ptSvoSila spoj Aodolnhjg2miA v
tvoSil o spoj prugnhDjg2m a odolnhDjg2m vTIi V|

vel mi ,@gpaodonhBav2c za prodragen?2 p8§jky pSid§gv
pop S2padhN germani a nebo dal g2chdsprakDnz Dkt Ok
nedostatk T, aby se svIimi vl astDloes tnnik tcear Trcenj v
a n8zorT odborn2kT z tohoto oboru | 4sei ekol
elektrogrotjdk kmg devadl ogen2z2m ve sbhRrnTch d
urlenlTch (t2m se vyluluje &kohtlayi aapgvokomi 2
ochrany givotn2ho prosjtsSepl8i zaluelapdn mprr atBh ov |
my gl ence ekol oPpill2masgtei zwlirgoemyp.u t NRgbou a zpr
vzg§cnlch kowlygdd sepbcootgjoum88p8i@nhs§sl edek zv

ochrann® dus?2kov® atmosf®Se a dal g2 dTl eg

el ektrickw®t re@ek goleSevu at 2snrpralveaRmEv zaeB’i eafi
oproti stavu pSed zaveden2m smhRDrnice ROHS,
ekol ogi ck ®&mpwjzatekthipers2 ,j eho virobou jako refl
soul §st ekvyar ozbaeSrTzcehn 20, oenatbnosechygpobbigt2nov
v

v

Nt g2 poautBRomvdstjejichkdhgshedogndstkvspgat&el
odhadovs§na naopraticd r 2b G mBEs eptHjl ocev,a wysokl mi |
vynal ogenT mi na v.IBkoojl omoVinotst slai tgient rantocs t k
potom dosta m»jor adeckiBi nkem?,roia dpgdeenadxa
velmi mal §TgobkbTneefj m®na 2z Itewrioc hs mddsiejms kbl yc
g8douc? obr 8tit ekol ogi ckou pol i ti ku EU S

kvalitn2ch zaS2zen? S garantovanou ¢givotnos
virobu a viyecwkotu ploogmlcit v lepg2m pS2padh na
Pb-Free

Obr .155Dznal en2 technologie bezolovnat ®ho p8jenz
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Obr 156BbNrng§ m2sta pro pougits§ elektrozaS2

Kagdokvzni kne na26ehkh®@ml5i90 T Btku m oaupadukV@ht oj|i n a
skom| Pozvojov®m svDiDtDn

| RECYKLACE MC SMY

. ' t‘\: 5\ /‘. L
Ob r .157Elektroodpad z EU v

rozvojovlich zem2ch
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Obr 158Zhor gen® ¢givotn2 podm2nky rozvojovich st §

102Li kvi dace WHEE) zaS2zenz2 (

(WEEE: Waste Electrical and Electronic Equipmgets mDr ni ce 200R&4 867 EB
el ektricklich a elektronicklich zaS$2zen2ch (Ol

ur lsupnBr recykl aci a vyugit?2 pro vgechny dr
odpovBDdnost za | ikvidaci odpaeh2znal ekRtroibclkl
zaS2zen? . Tyto spolelnost.i by mhRly vytvoSi
zpTsobem, ge "ugivatel ® elektricklchm2t el ek

mognost vracet OEEZ pSinej mecnegreyn vbyewzdp?l vaatn s €
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odpadu ekologicky getrnl mreeyRldceéo b emEEEe k olgogi «
pSegkrtnut ®ho Vdpadkhkece®lrad Tkagaeit p8Fteyavbbn
dubnu 2005 kr 8l ovsk8 spol eknd¢yvt fisnpudaidom)¥ e sSpo
sedm metauPBochy yagvamu "WEEE Man". Sochaje sestavenaz 3,3 tury

elektrickbh o o trppardumtidmno®st v2 el ektroodpadu, kterl

zasv{divot

Obr 160Dznal en2iewboEHEDgi ck® | i kvidace virobku rec
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Obr .161WEEE MAN
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Kapitola 117 komponenta ICT

O t om, ge se techni kgnead?2momdeur ngoulekshtn2o|l n@g e
gi voea2 pochyb. iBopSdp®»tien® W Fnternetu je z
kav8rnhD a mno hrdsjauraci kKaogmu® tloe pnge?srt lak BtokokmT g e s |
mNs2| nN poS2dit internet do mobil u. Pravi del
se vgak mhael pdek®viptsychice. Stresuje v8&s p
nal 2t8n2 informac2, stahov8§n2 obr8zkT nebo v
ve sv®m okol2? M8te chuSmairlagydnedolkid§tje sdco
odpo¥NDHejste bohugel sami! S vel kou pravdDyg
AAyndrom pSesil paadaghi chkoydi Hour gl ass Syadr ome)
skutelnl syndrom nebo zdravotn2 stav, bylo t
Nej | dpRtk?2erm j e tedy v tomto pS2padh prevence,
stres mohly vyvol at. Stal2 tedy nedDIl at veg
vol n®m | ase si naj 2t i jin® z8) my.aBRasemogr
| asu se prot8hnhDKejeebompropcume| dg&gl edgitnNDjg2ct
pat S2 spr&§8§vn§ poloha monitoru. Hlavn2?2 z8sadze
pod YaloiekdC i v nad Wjrevmap 2 lkrviydoemsteg n® pl
pS2padhD, kdy je monitor um2sthRDn pS21lig n2zko
s kl 8vesnic?, aby se minimalizoval o ot 8] en?
dal g2m dTlegitim f akthorneSweyskgl?. Smohchopy agevon
vnhDjg2zm mi krosenzor em, kterl sn2m8 jas okol
schopen podl e intenzity osviDtl en?2 regul ovat
Doch8z2 t2m k mini maRi audydivaruedey &ebmiesiob$
funkci EI ZO, NEC a Lenovo. Pokud ©pracujete
vypnutou. Funkce upjozormiujdkcévynwageSsist §oki.
obrazovky se olzjkeaw?2 pjreodnwdgiucatiel e s vizvou
monitorT EI ZO je tato funkce soul| 8st?2 prog
podobn®ho prozat2m nenabzzz2,. Kdo vgak nems§
program http://www.workrave.org/ . Kr omlD upozor nhn?2 na Kkr 8t kou
ugitelypT cthrot zl epgen? ergonomi e. Pomoc?2 t akoe

rychlT pSehled o lase str&8ven®m na pol 2tali
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@ Rest break
This is yvour rest break, Make sure you skard up and

walk. away from your compuber an & ragular basis, Just
walk, around For a Ffew minutes, stretch, and relas.

| Rest break for 4:14 minutes

|

Obr .162Dkno programu wor larsav @ rpo pvwyEr g esn 2P Cl

Prace na PC a jeji symptomy

unava a bolest ofi

rtuhly krk @ bolest
bolestv bedernioblasti
bolesti hlawy

bolesti zad

bolesti prstd, ruky a paze
bolesti nohou

ostatni

Zdroj: laponske Ministerstvo rdravotnictvi, prace o socialnich wéci, 2004

GraflJednotl i v® druhy bolesti spojen® s
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Muaonitor ma byt vedaleny 28 a2 60 cmood o

Sedik nastavte
takwesoko, aby
ruce na klavesnic
syiraly v 1okt
pravy dhel.

Fapésti byste mali

it rovné - ani

' FouZivejte specialni

drfak na dokurmenty.

Je to lepsi neg papiry
poloZens vedle

kldvesnice.

Opéradlo nastavte tak,
aby vam podpiralo zada
awy jste sed&li rovné.

Pokud potfebujete, pofidte si podnoZku

Obr 163Bpr 8vn® sezen? u pol2tale

Spatné

Obr 164Gpatn® a sprg§vn® sezen? u pol2tale
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Obr 165Tvar p&§teSe pSi spr&§vn®m sezen?

Obr 166Tvar p8teSe pSi ¢gpatn®m sezen2? s vyznalen?2
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Obr 167Lepg2 virobci ¢iodni2c kuinczh plS®2snto?s seprrgSovnn D p o p

Obr 168Gpatn® se
st

zpTsobuje: 1. bolesti hlavy
stl al en® st

zen? 2. b
ehenn2 svaly, 6. stl al en?2jamghk | e

éh n,
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