1.1. Hcxoanble JaHHBIE 1JI51 IPOEKTUPOBAHUSA

Jan ¢dparMeHT »SJEKTPUYECKOM MPUHITUIIUAIIBHON CXEMbl, BKJIIOYAOIIAN
OCHOBHBIE  DJIEKTPO-PAAMOIIIEMEHThI,  MPUMEHSAEMbIE B  COBPEMEHHOMU
PaMORJIEKTPOHHOM armapaType: MHUKPOCXEMbl, TPaH3UCTOp, U0, PE3UCTOD,
KOHJICHCATOp, KaTYyIIKy HWHIYKTUBHOCTH, AJIEKTPUUYECKUNA COEIUHHUTENb (pHUC.
1.2). Ilpu »TOM M3BECTHO, YTO CXE€Ma peaJn30BaHa HAa MHUKPOCXEMax THUIa
KS51111Y2 u 133JIA6, tpansucrope KT3102I', nuome K/I403A, pesuctopax
OMIJIT-0,125 (c Homunanamu 2,4 kOm, 10 kOm u 120 kOMm), kongeHcaropax K73-
15 u K10-43A, karymke wunHayktuBHoctu J[l1-1.2-1 wu osnexTpuueckoMm
coenunutene OH-KC-10.

Tpebyetcst pazpaboTaTh y3eid MEYATHOW IJIATHI C UCIOJI30BAHUEM CHCTEMBI
DipTrace.
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Heo0XoauMoO BBIMOJHUTH ATOT MPOEKT B COOTBETCTBUU C TOPSJIKOM,
ykazaHHbiM B 1. 1.2. Ilpm »TOoM Kaxkmas mpolenypa MNpOEKTUPOBaAHUS
paccMOTpeHa B OT/AECIBHOM pa3Jiele.

1.5. Ilopsaa0K NPOEKTUPOBAHUSA MEYATHBIX IJIAT

[Tpoextuposiuk y3na [T POC 06s14HO BMECTE ¢ TEXHUYECKHUM 3aJJaHHEM Ha
NPOEKTUPOBAaHUE  TMOJydyaeT Ha OyMaXHOM  HOCHUTEIE U  HUCXOJHYIO
IIEKTPUUYECKYI0 cxemy. [Ipm 3TOM cocTaB »dIEKTPOHHOW OMOIMOTEKH C
YCJIIOBHBIMHU CXEMHBIMH 0003HAUYCHHUSIMU 3JIEMEHTOB B IIPOSKTHOM TOAPA3/eICHUN
MOXET OBbITh MO0 HEMOJHBIM, OO BOOOIE OTCYTCTBOBaTh. B 3TOM ciyuae
Takass OWOMMOTEKAa MJOJDKHA TMOTMOJHATHCS CHUJIAMH COTPYIHHKOB CaMOTO
nojpasznaeneHus. [103ToMy NMpOEKTUPOBIIMK JOJDKEH BIAAETh BCEM apPCEHAJIOM
CpPEeICTB CHCTEeMBI (OT CO3MIaHUsI YCJIOBHBIX TpadUUECKHX JJIEMEHTOB CXEM JI0
MOJYYEHHS] PUCYHKA MEYaTHOM IJIaThl) U YMETh B HY>KHBIA MOMEHT UCIIOJIb30BaTh
TOT UJIM WHOW NPOTPaMMHBIA MOJYJb.

[TopsAOK BBITIOJIHEHUS CIETYIOLIUM.

1. Co3nanue ycioBHbIX rpaduyeckux 0003HAUEHUH OTIEIbHBIX 3JIEMEHTOB

DIEKTPUUYECKUX CXEM C MOMOIIBI0 PEJAKTOPA CUMBOJIOB.

2.Pa3paboTka MOCAJAOYHBIX MECT JJIsI BCEX KOHCTPYKTHBHBIX JJIEKTPO-



paauosneMeHToB (OPD) 3neKkTpu4ecKod NPUHLMUIHAAIBHON CXEMBI C
IOMOIIIBIO PEJAKTOPA KOPITYCOB.

3. YnakoBKa BbIBOJIOB KOHCTPYKTUBHBIX 2JIEMEHTOB (TIepeHoc cxeMbl Ha [1IT).
4.Pa3paboTka CXEMbl DJJIEKTPUUYECKONM NPUHLUMIHUAIBHOW C IOMOUIBIO
rpau4eckoro peJakTopa.

5. DopMHUpOBaHUE KOHTYpA MEYATHON IUIAThl U Pa3MEIIEHHE KOHCTPYKTUBHBIX
AJIEMEHTOB Ha HEH ¢ MOMOIIBI0 TPapUUECKOr0 peAaKkTopa NeYaTHHIX ILJIaT.

6. TpaccupoBka MpOBOJAHUKOB MEYATHBIX IIAT.

2. Co3naHue yc10BHBIX rpaguyecKuii 0003HaYeHHIl 3JIEKTPO-PaIH03J1eMEeHTOB
cpeancrBamu peaakropa DipTrace Component Editor

IHear 3aHATHS — W3YyYCHHE METOJIUKU pPa3pabOTKU CHMBO-JIOB 3JICKTPO-
paaMolIeMEeHTOB cpeacTBamu  penakropa DipTrace Component Editor;
OBJIQJICHUEC TPAKTHUYCCKUMHU HAaBBIKAMHM CO3JaHUS YCJIOBHBIX TIpadHuuecKux
o0o3HaueHuit (YI'O) 21eMEHTOB 2JEKTPUUYECKUX CXEM.

2.1. Oo6mue cBexmenue o rpaduyueckom penakrope DipTrace Component
Editor

I'padmuecknii pemaktop DipTrace Component Editor comepxut Habop
KOMaHJI, MO3BOJIAIONIMX co3/1aBaTh cuMBOJbI DPD. Symbol Editor padoraer ¢
darinamu  (.eli). 3amyckaercs mnporpamMma Haxkathnem KHomku «Ilyck» ¢
HOCJIEYIONIMM BbITIOJHeHUEM KoMman «IIporpammery, «DipTrace» u «Component
Editor». Dkpan rpadpuueckoro penakropa DipTrace Component Editor
npeacTaBieH Ha puc. 1.1.1.
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Component

w Component Properties = d(—}) : ﬁ .
B Tvpe: |Free - Template: |Mone - Layers

Rt i MName: Untitled 7

Pin Spacing: in

Left Pins: Lk ?

Right Pins: Value: 7
Part Type: Mormal ~| Part Part 1

» Additional Fields

Untitled

X=2,5in ¥=2,15in

Puc. 1.1.1.

[TukTOrpaMMBbI MEHIO HHCTPYMEHTOB CJICIYOIIHE:

Line — pa3MenicHue JTUHNUM;

Arc — pa3MeliieHue 1yr;

AIrowW — pasMenieHue CTpEesKH;

Rectangle — pasmernieHne npsMoyrojibHUKA,

Filled Rectangle — pa3smerienne 3amoJHEHHOTO MPSMOYTOJILHUKA,;
Ellipse — pa3merenue smurca;

Filled Ellipse — pa3merienune 3anoIHEHHOTO AJUTUIICA;
Polyline — pa3merienre JOMaHHOM JTUHUH;

Polygon — pa3meriienre moJmroHa;

0. Text — pa3menieHne TEKCTA;

11. Pin — pa3melieHre BbIBOJIA;

12.  Pin Line — pa3MellicHr€e JTUHUH BBIBOIOB;

13.  Pin Rectangle — pa3meriienne npsmMoyroyibHUKa BbIBOIOB;
14.  Pin Circle — pa3merienue Kkpyra BbIBOJIOB;

15.  Scale — pa3mep paboucii odacTu;

16. Grid Size — pa3mep ceTku;

17.  Default Mode — pesxum MBbIIIIH;

18. Define Origin — pa3MerieHne Hayajia CHCTEMbI KOOPIUHAT.
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2.1.1. Co3nanue 0UOJIMOTEKH IJIEKTPO-PAIN03TEMEHTOB

B mpomecce pa3paboTky meyaTHOW IJIaThl HAM IMOHANOOWTCS OWO JIHOTEKa, B
KOTOPOM OyAyT XpaHUTHCSl YIIaKOBAHHBIC OMO-TMOTEUYHBIE dJIEMEHTHI (OMOINOTEK
MOJKET OBITh M HECKOJIBKO, HO B IAaHHOW paboTe BIOJHE TOCTATOYHO OTHOM).
bubnuoreka co3naercs CleIyomUM 00pa3oM.

* Brimomnusercs komanaa Library New(Hoast 6ubnmorexa).

* B okne Library xomanma “Library Name and Hint...” 3amaercs wums
OMOTMOTEKHU U TIOJICKa3Ka .

* B oxne Component komana “Add New to Library” nms mo6aBiaeHus HOBOTO
DIIEMEHTA.

* Haxxumaercs kHomka Save BBoautTcs ums ¢aiina *.eli.

2.2. Co3znanue ycji0BHOT0 rpadpuyeckoro odoo3Hauenusi Mukpocxembl KS1111Y2

B mukpocxemy K51111Y2 Bxoasat nBa norndeckux annementa «2U-HE» u nBa
«HE» ¢ pacmmpenuem no «M», mo3atomy HeoOXoauMo OTAenbHO co3nath YI'O
sneMmenTa «2-HE» n «HE-W», a Tak)ke NCTOUYHHUK ITUTAaHUS

2.2.1. llopsaaok co31aHus YCJIOBHOI0 rpapuyeckoro 0603HauyeHusi 3JeMeHTa
«HE-N»

s cozpanns YI'O snementa «HE-» HeoOxoammo:

e 3anyctuth nporpammy Component Editor. Y BEIONHUT HACTPOMKY Cpe/IbI.

e B menro View naiit Units (Equnuiisl u3MepeHus) BoIOpaTh MUJLTUMETPBI
(mm) KaK eTUHUILY U3MEPEHUSI.

e B Tom xe menro Haiitm “Customize Grid...
CeTKH ¢ marom 2,5 Mm u 1 mm.

’ YAaJIUTb BCC U YCTAHOBHTDH

e HapucoBars npsamoyrosbHbiii koHTYp YI'O noruueckoro snemenra «HE-W»
pazmepom 20x20 mm.

Jlnst 3TOro HeoOXOAMMO BHIOJHUTH KoMaHay Line (Jlmumsi). YcraHOBUTH Kypcop B
TOUKy ¢ koopauHatamu (9; 25) u mwenknyTs JIK. TlepeBectu Kypcop B TOUKy ¢ KOOpIU-
Hatamu (9; 5) u wenkHyTh ABa paza JIK. [lepectaButh Kypcop B TOUKY C KOOPJHUHATAMH
(29; 5) u BHOBb 1Ba pa3za menkHyTh JIK. 3aTem mepeBecTH Kypcop B TOUKY C KO-
opauHaTamu (29; 25) u menkuyTh aBa pa3a JIK. W, HakoHew, nepeMecTuTh Kypcop CHOBA



B TOUKY ¢ koopauHatamu (9; 25), menknyts JIK.

JIu6o BeimonHUTH KoMaHay Rectangle (mpsiMmoyroJibHMK). YCTaHOBHTH Kypcop B
TOUKy ¢ koopauHaTami (9; 5) u menkuyts JIK. [lepeBectu Kypcop B TOUKY ¢ KOOPIH-
Hatamu (29; 25) u menkuyTsb JIK. [Tonydyaem kBampar.

e 3anath mupuHy Bcex jauHui 0,2 MM. [y atoro Haxkath [1K mo HyxHOU JMHMM
(mpsIMOYTOJIBHUKY ), BBIOpaTh “Line Width...”. Ctout npoaenarts 3To 171t KaX 010

QJICMCHTA.

Tenepp B KBagpaTe HaJO NPOBECTU BEPTUKAIBHYIO JMHUIO. IS 3TOr0 yCTaHOBUTH
kypcop B Touky (14; 25) u menkuyts JIK. IlepecraButh Kypcop B TOUYKY C
xkoopauHatamu (14; 5) u BHoBb menkuyTh JIK, a 3arem IIK. [lonyuunu xkBagpar,

NpeACTaBlIeHHbIN Ha puc. 1.1.2.

Component

L

Layers

Type: |Free L-I Template: |Mone L‘I
Width: mm | e ﬁi-HE 7

Pin Spacing: mm

Left Pins: pstlies 7 Layer O

Right Pins: Yalue: 7
Part Type:  [Normal ~| Part: [2M-HE

» Additional Fields

Layer 1

Layer 2

Layer 4

X=3 ¥=5 X=2 mm Y =5 mm
Puc. 1.1.2.
o HpOCTaBI/ITB BBIBOJIbI JIOTHYECKOI'O DJIEMEHTA.

BXOI[HI)IG BbIBOAbI YCTAHOBHUTH CJICBA, a BBIXOJAHBIC — CIIpaBa.

w Component Properties b4 _ﬂ(-i-) : E =

Jl7st 3Toro BeIMOJIHUTE KoMaHay Pin (BeiBox). [Tocne sToro ycraHoBUTH Kypcop B TOUKY
¢ koopaunatamu (9; 20), menkayTs JIK, a 3atem nBa paza Haxarts JIK mo snemeHry.
Orxkpoetcst muanoroBoe okHo Pin Propeties. B nem B moste Length (Inuna) 3anath ainHy
BBIBOJIa 5 MM. B oOnactu Type ycranosuts 3Hauenue None (Her), Electric — Undefined.
[TocraButh ramouky Show Name. B nome Name BBectu mms BeiBoga — In. B mone

Number Beecti HoMep BbiBoga — 2. Haxatsh Ha kHonky OK (puc. 1.1.3.).



[ToctaButh BX0aHOM BBIBO ¢ UMeHEM E 1 Homepom 1 mo koopaunaram (9;10).
CdopmupoBaTh BEIXOIHOM BBIBOI.

Jlnst aToro BeimoAHUTH KoMaHay Pin (BeiBo). [locie 3Toro ycTaHOBUTH Kypcop B TOUKY
¢ koopauHatamu (29; 15), menkuyts JIK, a 3arem nBa paza Haxats JIK mo snemeHry.
Ortkpoercs nuajoroBoe okHo Pin Propeties. B vem B mone Length ([{nuna) 3amath JiunHy
BeIBOZa 5 MM. B oOmactu Type ycranoButh 3Hauenue Dot, Electric — Undefined.
[TocraButs ramouky Show Name. B mone Name BBectu ums BriBoga — Out. B mone
Number BBectr HOMep BbiBojia — 3. Haxxars Ha kHomky OK. Pa3BepHyTh s/eMeHT Ha

180°. IllenxHyTh MO AIEMEHTY TPaBOl KJIaBuIel 1 BeIOpaTh Rotate (ropsuue kmaBuim
Ctrl+R).

Fin Properties

Type: |Nu"E ﬂ
Flectic: [Undofimed ]
v Show Name

HamE: |In

Number: |2

Length: Iﬁi _
Pin X: Igi -
Pin ¥: r -

o | [Coneel ]
Puc. 1.1.3.

e Hanectn Hagmmce

Brinmonnuts komanny Text (Hanecenue nagnucu). [lepeBectu Kypcop B TOUKY €
koopauHatamu (16; 22) u menkuyth JIK. OTkpoercs auanoroBoe okHo Place
Text, B Hem B noJie Text nabpars cumBoa &. Haxarts Enter.

e 3anumcath co3nanHbii YI'O norudeckoro snemeHta B 6ubnmorexy. s aToro B
okne Component Properties 8 mosie Name BBectu K51 11TY2. B Tlose Part moxHo
octasuth Part 1, tu6o sBectu HE-U 1.

o BrmonHuTh KOMaHTy Save.

e Hapucosarts Bropou norudeckuit aeMeHtT HE-U. [{i1st 317010 co31aTh HOBYIO 4acTh
mukpocxemsl. KimnkayTs [TK mo HE-U 1 u BeiOpats Add (puc 1.1.4.).
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:lD_ w Component Properties X ﬂ(-I-) : 'LE], >
E Type: [Free ﬂ Template: |None =

K541My2 idth: —
Width: MM | Name: K511NY2 | 7

Fin Spacing: l— mm
Left Pins: Helless ?

Right Pins: Value: ?
Part Type: Mormal - Part: HE-H 1

» Additional Fields

Layers

Add
- Delete -

Puc. 1.1.4.

1.2.2. Tlopsaaok co31aHUs YCJOBHOIO rpauuyeckoro o0003HA4YeHHSA
ajemenTa «2U-HE»

o IIpoeputh HacTpoiiku cpenbl (cM.1.2.1.).
e HapucoBars npsmoyroibubiii KoHTYp YI'O noruueckoro anementa «2M-HE»
pazmepoM 15x20 mm.

J1J1s 9ero BHIMOIHUTH KoMaHay Line. YcTaHOBHTH Kypcop B TOUKY ¢ KOOPAHMHATAMHU
(7; 25) n menknyts JIK. IlepeBecTu Kypcop B TOUKy ¢ koopauHaTamu (7; 5) u
nienkHyTh JBa pasza JIK. IlepectaButh Kypcop B TOUKY ¢ KoopauHaTamu (22; 5) u
BHOBB JiBa pa3a uienkHyTh JIK. CHOBa nepeBecTu Kypcop B TOUKY C KOOpAHMHATAMU
(22; 25) n menkuyTh ABa paza JIK. W, HakoHel], MEPEMECTUB Kypcop B TOUKY C
koopauHatamu (7; 25), menkuyts JIK. [Tomydunm npsiMoyroibHUK.
e 3anate mupuHy Bcex jauHui 0,2 MM. [y atoro Haxkath [1K mo HyxHOU JMHMU
(mpsAIMOYTOITBHUKY ), BEIOpath “Line Width...”. Ctout nponenats 310 115 Kaxa0T0
3JIEMEHTA.

L4 HpOCTaBI/ITb BBIBOJbI JIOTHYECKOT'O 3JICMCHTA.

BxopHbie BBIBO/IbI YCTAHOBUTD CJIEBA, & BHIXOHBIE — CIIPABA.

Jliist 3TOr0 BHINONHUTH KoMaHay Pin (Beieox). [Tocie 3T0ro ycTaHOBUTH KYpCop B TOUKY
¢ koopaunaramu (7; 20), menkayTs JIK, a 3atem nBa paza Haxars JIK mo snemeHry.
Ortkpoercs quajioroBoe okHo Pin Propeties. B vem B mone Length ([{nuna) 3amats Jiuny



BBIBO/Ia 5 MM. B o0mactu Type ycranosuth 3HaueHne None (Her), Electric — Undefined.
ITocraButh raouky Show Name. B moine Name BBectu ums BoiBoga — INA. B mose
Number BBectu HoMep BbiBoga — 1. Haxath Ha kHOmky OK.

[ToctaBuTh BXOHOM BBIBOJ ¢ MMeHeM INB u Homepom 2 no koopauHatam (7;10).
CdopMupoBaTh BEIXOJHOM BBIBO/.

Jlnst aToro BeIMONHUTE KoMaHay Pin (BeBox). [locne 3Toro ycTaHOBUTH KYpCop B TOUKY
¢ koopauHatamu (22; 15), menknyTs JIK, a 3atem aBa pasa Haxats JIK no anemeHry.
Ortkpoertcs nuanoroBoe okHo Pin Propeties. B nem B mone Length ([{nuna) 3anate qmuny
BeIBoa 5 MM. B obmactu Type ycranoButh 3Hauenue Dot, Electric — Undefined.
[TocraButh ramouky Show Name. B mone Name BBectu ums BoiBoga — Out. B mone
Number BBecT HOMep BbiBoja — 3. Haxxats Ha kHonky OK. Pa3BepHyTh snmemeHT Ha
180°. LllenkHyTh 1O 37E€MEHTY MpaBOi KiaBuIleil U BIOpaTh Rotate (ropsiurie KiaBuim
Ctrl+R).

e Hanectn Hagmmce

Brimonuuts komanny Text (Hanecenune naamucu). [lepeBect Kypcop B TOUKY ¢
koopauHatamu (12; 20) u menkuyts JIK. OTkpoercs auanoroBoe okHo Place
Text, B Hem B noJie Text nabpats cumBoa &. Haxarts Enter.

e 3amucath cozganHbiil YI'O noruyeckoro snemenra B Oubnuoreky. [Iposeputs B
okae Component Properties B moje Name momkHo ObiTh BBeneno KS111TY2. B
ITone Part mosxHo octasuth Part 1, mn6o Beectn 21-HE 1.

o BpimonHuTh KOMaHy Save.

e Hapucoare BTOpoii norumueckuit anemeHt 2M-HE. [Ins sTtoro co3nath HOBYIO
vacth Mukpocxemsl. KimmkayTs [1K o 2U-HE 1 u Beibpats Add (puc 1.1.5.).
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w Component Properties = d(%) : ﬁ bt

Type: |Flee ﬂ Template: |None - Lavers

K511My2 Width: | mm

Name: [K511nY2 ?
Pin Spacing: l— mm . —
GND 3emnn Left Pins: ficibes | ? Layer 0
Right Pins: VYalue: | ?
MO KO403A : :
Part Type: |Normal ~| Park: |2|'|—HE 1

KATYIIKA

Kongex K10-43 = Additional Fields
KOHOEHCATOP
PE3RCTOP

DENQEHWTENb OH-KC-
L e ) )

Insert Y=-1 mm

Delete

Puc. 1.1.5.

1.2.3. Tlopsiiok co31aHUsI YCJOBHOIO rpadguyeckoro 0003HAYEHHUS
ynemenTa «PW»

o IlIpoeputh HacTpoiiku cpenbl (cM.1.2.1.).

e Co3znath HOBYIO YacTh MuKkpocxeMbl. KimuknyTh [1K o 21-HE 2 u Beibpats Add
(puc 1.1.5.).

e HapucoBars npsmoyroibubiii KoHTYp YI'O noruueckoro anementa «2M-HE»
pa3MepoM 8X8 MM.

J1J1s1 4ero BBIMOHUTE KoMaHay Line. Y cTaHOBUTE Kypcop B TOUKY € KOOPMHATAMH
(7; 10) u menxkuyts JIK. IlepeBectn Kypcop B TOUKy ¢ kKoopauHatamu (7; 2) u
menkHyTh aBa pasa JIK. IlepectaButh Kypcop B TOUKy ¢ koopauHatamu (15; 2) u
BHOBB JIBa pa3za menkHyTh JIK. CHoBa mepeBecTu Kypcop B TOUKY C KOOpJAMHATAMH
(15; 10) u menkuyTh aBa paza JIK. W, HakoHell, MepeMECTHB KYpCOp B TOUKY C
koopauHatamu (7; 10), menkayTh JIK. [Toxy4amnm npsiMOyTONbHHUK.

e 3anare mupuny Beex auHUi 0,2 MM. [lns sToro Haxkats [IK nmo HyxHOU muHNM
(mpsAIMOYTOITBHUKY ), BEIOpath “Line Width...”. Crout nponenats 310 1u1s Kax0T0
DIIEMEHTA.

o [IpocraButh BBIBOIBI JOrHUecKoro snemeHTa. [lotpedyercs ycraHoBUTH ceTKy 0.5
MM.



BxomHbie BEIBO/IBI YCTAHOBUTH CIIEBA.
Jlyist 3TOTO BBHINONHUTH KoMaHay Pin (Beieosx). [Tocie 3T0ro ycTaHOBUTH KYpCcop B TOUKY
¢ xoopaunatamu (7; 7,5), menknyts JIK, a 3atem nBa paza Haxath JIK mo snemeHry.
Ortkpoercs quaioroBoe okHo Pin Propeties. B vem B mone Length (J{nuna) 3amats Jiuny
BBIBO/IA 5 MM. B o0s1actu Type ycranosuth 3HaueHue None (Her), Electric — Undefined.
[TocraButh ramouky Show Name. B mome Name BBectu mms BbiBoga — V. B mone
Number BBecti Homep BbiBoga — 14. Haxxats Ha kHomKy OK.
[ToctaButh BXxomHO# BeIBOA ¢ mMeHeM GND (3emiis1) m HomMepoM 7 mo KoOpAWHATAM
(7:4,5) (puc. 1.1.6.).

o 3anucats co3aanuelii YI'O noruueckoro 3nementa B Oubnuoteky. [IpoBeputs B

okne Component Properties 8 moie Name nomkno ObiTh BBeAeHo KS111TY2. B

[Tone Part BBect PW.
o BrimomHUTE KOMaHTy Save.

Library Component Edit View Objects Layer Help
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Component

w Component Properties x ﬂ($) : 'LE]. X

Type: |Free j Template: |None - Layers

Ks11MYy2

Width: e E—
! | M | Name: [ks11MY2 ? O

Pin Spacing: [ mm

Left Pins: | fethes; | ? Layer 0
Right Pins: | Value: | ?
Part Type:  |Normal -| Pait | P

Layer 1

» Additional Fields

THE-W 1 JHE-M 2 JZW-HE 1, 2H-HE 2 \Pw [

Kl

X=7mm =2 mm

Puc. 1.1.6.

2.3. Co3nanue ycja0BHOTo rpaguueckoro 06o3Havenusi Mukpocxembl 133J1A6

B mukpocxemy 133JIA6 BxoasT aBa jorudeckux sementa «41-HE». Heobxoaumo
co3gath YI'O snemenra «411-HE».

2.3.1. llopsinok co31aHus YCI0OBHOTO rpaguyeckoro 0003HaueHus 3JIeMeHTa
«4U-HE»



Hns cozganus YI'O snementa «41-HE» Heobxoaumo:

e 3anyctuth nporpammy Component Editor. Y BEIONHUT HACTPOUMKY Cpe/IbI.

e B menro View naiit Units (Exqunuiisl u3MepeHus) BoIOpaTh MUJLTUMETPBI
(mm) KaK eTUHUILY U3MEPEHUS.

e B TOM xe menro Haith “Customize Grid...” ymanutb Bce W YCTaHOBHUTH
CeTKH ¢ marom 2,5 Mm u 1 Mmm.

e HapucoBars npsimoyroyibHblii KOHTYp YI'O normdeckoro snementa «41-HE»
pazmepom 15x20 mm.

Jlnst 3TOro HeoOXOAMMO BHINOJHUTH KoMaHay Line (Jlmumsi). YcraHOBUTH Kypcop B
TOuKy ¢ koopauHaramu (15; 35) u wenknyts JIK. IlepeBectr Kypcop B TOUKY ¢ KOOpIH-
Hatami (15; 15) u n1Ba pasa wenkHyTs JIK. [lepecTaButh Kypcop B TOUKY ¢ KOOpJHUHATAMH
(30; 15) u BHOBH 1ENKHYTH aBa pasza JIK. 3atem mepeBecTH Kypcop B TOUKY C KO-
opaunarami (30; 35) u 1Ba paza menkuyTh JIK. U, HakoHell, epeMecTuTh Kypcop CHOBa
B TOUKY ¢ koopauHaTami (15; 35), menknyts JIK.

JIn6o BeImomHUTh KoMaHAy Rectangle (mpsiMmoyroabHHMK). YCTaHOBUTH Kypcop B
TOUKy ¢ koopauHatamu (15; 15) n menknyts JIK. IlepeBectu Kypcop B TOUKY € KOOPIH-
Hatamu (30; 35) u menxayTh JIK. [loaydaem npsmMoyroybHUK.

e 3anath mupuHy Bcex auHui 0,2 mM. [y atoro Haxkath [1K mo HyxHOU JMHMM
(mpsAMOYTOJBHUKY ), BBIOpaTh “Line Width...”. Ctout npoaenath 310 A7 Kax 1010
3JIEMEHTA.

L HpOCTaBI/ITL BBIBOABI JIOTUYCCKOI'O 3JICMCHTA.

BxomHbie BEIBO/IBI YCTAHOBUTH CIIEBA, @ BBIXOIHBIE — CITPaBa.

Jl7st 3Toro BeIMOJIHUTE KoMaHay Pin (BeiBog). [Tocne 3Toro ycraHoBUTH Kypcop B TOUKY
¢ koopauHaramu (15; 32,5), menkuyts JIK, a 3aTem aBa pas3a Haxats JIK no snemenry.
Orkpoercs muaioroBoe okHo Pin Propeties. B vem B mote Length (J{nnna) 3amats mny
BBIBO/A 5 MM. B o0s1actu Type ycranosuth 3naueHne None (Her), Electric — Undefined.
ITocraButh rajgouxy Show Name. B mome Name BBectu ums BoiBoja — INA. B mose
Number Beecti HoMep BbiBoga — 2. HaxaTsh Ha kHonky OK (puc. 1.1.3.).

[TocraButh BTOpON BXOIHOH BBIBOJ ¢ UMeHeM INB u Homepom 2 mo KoopauHaTam
(15;27,5).

[ToctaButh Tpetuil BxoaHOU BbIBOA ¢ MMeHeM INC u HOMepoM 3 Mo KOOpAMHATaM
(15;22,5).

[TocTaBuTh 4eTBEPTHIN BXOIHOW BBIBOJA ¢ UMeHEM INB u HoMepoMm 4 1o KoOpauHATam
(15;17,5).

CdopMupoBath BEIXOJJHOM BBIBO/I.

Jlnst aToro BeimoAHUTH KoMaHay Pin (BeiBos). [locie 3Toro ycTaHOBUTH Kypcop B TOUKY
¢ koopaunatamu (30; 25), menkuythb JIK, a 3arem nBa paza Haxats JIK mo snemeHry.
Ortkpoercs nuajioroBoe okHo Pin Propeties. B vem B mone Length ([{nuna) 3amath Jiuny
BeIBOZa 5 MM. B oOmactu Type ycranoButh 3Hauenue Dot, Electric — Undefined.
ITocraButh rajgouxky Show Name. B mose Name BBectr ums BeiBoga — Out. B moie



Number Beecti HoMep BeiBosa — 6. Haxats Ha kHOomky OK. Pa3BepHyTh SnmeMeHT Ha

180°. [llenkHyTh 10 7IEMEHTY NPaBOW KiaBHIe U BEIOpaTh Rotate (ropsune kiaBuim
Ctrl+R).
e Hanectu Hagnuch

Brinmonuutk komanny Text (Hanecenue naanucu). [lepeBecTu Kypcop B TOUKY C
koopaunatamu (20; 32,5) u menkuyth JIK. OTkpoercs auanorosoe okuo Place
Text, B Hem B noJie Text nabpars cumBoa &. Haxarts Enter.

e 3amucath co3nanHbli YI'O sormueckoro anemeHTa B 0ubanoreky. st sToro B
okne Component Properties B mosre Name Beectu 133JIA6. B Ilose Part moxxHO
octaBuTth Part 1, mu6o Beectu 41-HE 1.

o BpimonHuTh KOMaHy Save.

e Hapucoare BTOpoO# sornyeckuii anemeHT 4M-HE. [[ng 3Toro co3math HOBYIO
vacth Mukpocxemsl. KimmkayTs [1K o 4M1-HE 1 u Beibpars Add (puc 1.1.7.).

e Hapucosars uctounuk nutanus (PW) (cm. 1.2.3.).
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2.4. Co3panue YI'O tpanzucropa KT3102I

e 3anyctuth nporpammy Component Editor. Y BEIONHUTH HACTPOUMKY Cpe/IbI.

e B mento View naiitu Units (Equauniiel n3mepenus) BEIOpaTh MAJUTUMETPHI
(mm) KaK eTUHUIY U3MEPEHUS.

e B TOoM xe menro Haith “Customize Grid...” ymanutb BCe W YCTaHOBHUTH
cetku ¢ marom 2 mm, 0,5 mm 1 0,05 mm.

e Hapucosarts kpyriblii kouTyp YI'O Tpansuctopa auamer-pom 10 Mm.

Jlnst aToro HeoOxoauMo BbIoaHKUTH Komanay Ellipse (Qmaumc). YcranoBuTh Kypcop
B T0oUKy ¢ koopauHartamu (10; 10) n menkuyts JIK. IlepeBectr Kypcop B TOUKY € KOOpAU-
Hatamu (20; 20) u menkHyTh JIK

L4 HapI/ICOBaTL YCIIOBHOC 0003HaUYCHHE TpaH3UuCTOpA.

JI1s 9ero BBITIOTHUTH KoMaH Ty Line u mocieioBaTeibHO HAUEPTUTh BHAYANIE 023y, 3aTeM
KOJUIEKTOP W, HAKOHEII, SMUTTED.

Jlnst 6a3bl (BepTUKAIbHASL JIMHMS): YCTAHOBUTH KypCOp B TOUKYy ¢ KoopauHatamu (12,5;
17,5) u menkuyts JIK. TlepeBectu ero B Touky (12,5; 12,5) u menknyts JIK, a 3atem I1K.
['OpH30HTAIBHYIO JIMHUKO — KypcOp YCTAHOBHUTh B TOUKY ¢ koopaumHatamu (10; 15),
menkHyTh JIK, 3aTem nepesectu kypcop B Touky (12,5; 15), BHOBB mienkHyTh JIK 1 T1K.

JI71s KOJUTEKTOpa: YCTaHOBUTH KYPCOp B TOUKY ¢ KoopauHaTamu (12,5; 16,25) u menkHyTh
JIK. ITepeBectu ero B Touky (16,25; 18,75) u menkuyts JIK, 3atem I1K.

W, HakoHer, 1j1s SMUTTEpa — YCTAaHOBHUB Kypcop B TOUKY ¢ koopauHatamu (20; 13) (12,5;
13,75), menkuyts JIK, nepeBectu ero B Touky (16,25; 11,25) u menkuyts JIK, a 3atem [1K.

HapucoBats ctpesky smuttepa. s 3Toro TeKyIyto CeTKy ycTaHOBUTH ¢ marom 0,05 M.
Bemonuute komangy Arrow (crpena). Kypcop yCcTaHOBHUTH B TOUKY C KOOpAMHATAMH
(16,25; 11,25), menxuyth JIK, mepeBectu Kypcop B Touky (12,5; 13,75) u menkayts JIK.
e 3anatp mmpuHy Bcex nuaui 0,2 mm. J{ns atoro Haxats [1K mo HyxHOW THHUM
(mpsIMOYTOITBHUKY ), BEIOpath “Line Width...”. Crout npomenats 310 1u1s Kaxa0ro
AIIEMEHTA.

L4 HpOCTaBI/ITI) BBIBOJbI JIOTHYECKOT'O 3JICMCHTA.

st aToro BeimoaHUTH KoManay Pin (BeiBox). [locne 3Toro ycTaHoBUTH Kypcop B
To4Ky ¢ koopauHaramu (10; 15), menkuyTs JIK, a 3aTem nBa paza Haxats JIK mo
anemenTy. OTkpoercs auanoroBoe okHo Pin Propeties. B Hem B mone Length
(Inrna) 3agaTh JuMHY BeIBoAA S MM. B oGiactu Type ycranoBuTh 3HaueHue None
(Her), Electric — Undefined. IloctaBuths ramouky Show Name. B mone Name
BBeCTH MMs BbiBoja — B (6a3a). B mosne Number BBecTn HOMep BhIBOma — 1.
Haxars Ha kaHonky OK (puc. 1.1.8.).

[TocraBuTh BTOpOW BHIBOJ ¢ MMeHeM K (KOJUIEKTOp) M HOMEPOM 2 MO KOOpIUHATAM



(16,25;18,75).
[ToctaBuTh TpeTHii BBIBOA ¢ MMeHeM E (smmrTep) M HOMepoM 3 MO KOOpAMHATAM
(16,25;11,25).
o 3ammcaTh co3nanHbii YI'O norudeckoro snemeHta B 6ubnmorexy. s 3Toro B
oxkne Component Properties B more Name seectt KT3102T,
¢ Brmonaurts KOMaHay Save.
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2.5. Co3panne YI'O qnoga KJ1403A

e HaunéMm pucoBaTb YCIOBHOE 0003Hau€HUE JAHOAA C IPOPUCOBKU
TPEYrOJIbHUKA.

J1J1s1 3TOr0 HEO0OXOAUMO BBIIMOJIHUTE KOMaHay Line (Tekyrias ceTka 10/kKHA ObITh C
marom 0,5 MM). YCTaHOBUTH KypcoOp B TOUKY ¢ koopauHatamu (20; 34) v EIKHYTh
JIK. ITepeBecTu Kypcop B TOUKy ¢ koopauHatamu (20; 29) u nBa pa3za menkuyTs JIK.
3aTeM, mepecTaBuB Kypcop B TOUky (24; 31,5), menkHyTh a8a pasa JIK. [lomectuth
Kypcop B Touky ¢ koopaunaramu (20; 31,5) u menkuyts JIK. BHOBb ycTaHOBUTH
Kypcop B Touky (20; 34) u menknyts JIK. IlepeBectu kypcop B Touky (24; 31,5) n
menkHyTh JIK, a 3arem [1K.



Ternepp MpOBOAMM BEPTUKAIBHYIO JUHHUIO. I 3TOro HalI0 yCTaHOBUTH Kypcop B
TOUKY ¢ KoopauHaTamu (24; 34) u menkuytsh JIK. IlepeBeas kypcop B Touky (24;
29), menkuyTh cHavana JIK, a 3arem [1K Ilonyuniu nzobpaxenue nuoaa.
e 3anath mupuHy Bcex jauHui 0,2 MM. [y atoro Haxkath [1K mo HyxHOU JMHMM
(mpsAIMOYTOJIBHUKY ), BBIOpaTh “Line Width...”. Ctout npoenars 3To 171t KaX10T0
JJIEMEHTA.

L HpOCTaBI/ITI) BBIBOABI 3JICMCHTA.

Jlst aToro BeIMOTHUTE KoMaHay Pin (BeiBox). [locie aToro yctaHOBUTH Kypcop B
Touky ¢ koopauHaTamu (20; 31,5), menkuyTs JIK, a 3arem nBa pasza Haxkats JIK mo
anemeHTy. OTkpoetcst nuanoroBoe okHo Pin Propeties. B mem B mosie Length
(lnmnna) 3apaTh IMHY BeIBOAA 5 MM. B ob6nactu Type ycraHOBUTH 3HaueHue None
(Her), Electric — Undefined. IloctaBuths ramouky Show Name. B mone Name
BBECTH MM BbIBoJa — "'+”. B mosie Number BBecT HOMep BbiBojia — 1. Haxatp
Ha kHonKy OK.

[TocTaBUTH BTOPOI BBIBOJ C KMEHEM “-”” U HOMepoM 2 1o koopauHatam (24;31,5).
PazsepuyTh 2mement Ha 180°. IllenkHyTh MO AIEMEHTY MPaBOW KIABHIIEH W BHIOPATH
Rotate (ropstane kinaBumm Ctrl+R).

e 3anucatb co3nanHbil YI'O norudeckoro snemeHta B 0ubnmoreky. s 3toro B
okne Component Properties B mone Name BBectu K/I403 A nuon (puc. 1.1.9.).

¢ BrInoiHUTE KOMaHTy Save.

Library Component Edit View Objects Layer Help
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Puc. 1.1.9.

2.6. Coznanue YI'O pe3ucropa

e Hauném pucoBats npsiMmoyrosabHelid KOHTYp YI'O.

J111s1 3TOT0 HEOOXOAMMO BBHITIOTHUTH KOMaHTy Line (Tekyimas ceTka J0KHA OBITh C
maroM 1 mMMm). YcranoButh Kypcop B 1-t0 Touky (14; 20) npsiMmoyrojpHUKa U
menkHyTh JIK. TlepeBect kypcop Bo 2-10 Touky (14; 16), menknyts nBa pasza JIK.
Hanee caBuHyTh Kypcop B 3-10 TOUKy (24; 16), menkunyTs n8a pasza JIK. 3atem B 4-
10 — (24; 20), menkHyTh ABa pasza JIK. M cHoBa nepesectu Kypcop B 1-ro Touky (14;
20), menknyts JIK, a 3aTem I1K.

e 3anath mmpuHy Bcex aunuil 0,2 MMm. [l atoro Haxkath [IK no HyxHOM nuHUM

(MpsIMOYTONIBHUKY ), BBIOpaTh “Line Width...”. CtouT npoaenaTs 3To It KaKI0T0
DIIEMEHTA.

e [IpoCTaBHUTH BBIBOJBI.

Jliis aTOTO BBIMOIHUTE KoMaHy Pin (BeiBox). ITocie 3Toro yctaHOBUTH Kypcop B
TOUKy ¢ KoopauHatamu (14; 18), menknyts JIK, a 3aTeM nBa pa3za Haxats JIK no
aeMeHTy. OTkpoercsi amanoroBoe okHo Pin Propeties. B mem B mome Length
([lmmnHa) 3amaTh AyMHYy BeIBOAA S MM. B obmactu Type ycrtanoBuTh 3HaueHune None
(Her), Electric — Undefined. ITocraButs rasouky Show Name. B mome Name
BBecTH nMs BeiBoga — 1. B moie Number BBectu Homep BeiBoma — 1. Haxats Ha
kHOTIKY OK.

[TocTtaBUTH BTOPOW BBIBOJ C UMEHEM “2” M HOMEpOM 2 1o KoopauHaTam (24; 18).
PasBepuyTh anmemenT Ha 180°. IllenkHyTh IO 3JE€MEHTY NpPaBOM KIABHILEW U
BeIOpaTh Rotate (ropsure knasumm Ctrl+R).
e 3anucatb co3ganHblii YI'O nornueckoro snemenrta B 6ubanoreky. g storo B
okne Component Properties B mosie Name BBectu pesuctop (puc. 1.1.10.).

e BrmonHuTh KOMaHy Save.
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2.7. Cozpanue YI'O kaTylmiku HHAYKTHBHOCTH

o Hauném pucoBars BuTOK KOoHTYpa YI'O KaTylIKu UHAYKTUBHOCTU TUAMETPOM 2
MM.

st aTOro Heo6XxoaMMO BRIMOJHUTE KoMaHay ARC (Tekyias ceTka J0JKHA ObITh
¢ maroM 1 Mm). YcraHoButh kypcop B 1-to Touky (15; 15) u menkuyts JIK.
[TepeBectu kypcop Bo 2-10 Touky (16; 16), menknyts JIK. /lanee ciBuHyTh Kypcop
B 3-10 Touky (17; 15), menkHyTh 1Ba pa3a JIK. 3arem B ciemyromntyto Touxy — (18;
16), menxuyts JIK. IlepeBectu kypcop B Touky (19; 15), menkHyTs nBa pasa JIK,
aHaJIOTUYHO JOpUCOBaTh elé ABa BUTKa ¢ koopauHaramu (19; 15), (20; 16), (21;
15), (21; 15), (22; 16), (23; 15).
e 3anare mmpuHy Beex aunuid 0,2 MM. [ns storo Haxats 1K mo HyxHOU nvHUM
(MpsIMOYTONIBHUKY ), BBIOpaTh “Line Width...”. CtouT npoaenaTs 3To It KaKI0T0

QJICMCHTA.

e YCTaHOBHUTH BBIBOJIbI KaTYIIIKH.

Jliist aTOTO BBHIMOIHUTE KoMaHy Pin (BeiBom). ITocie 3Toro yctaHOBUTH Kypcop B
TOUKYy ¢ KoopauHatamu (15; 15), menknyts JIK, a 3aTeM nBa pasza Haxats JIK no
ameMeHTy. OTkpoercst amanoroBoe okHo Pin Propeties. B mem B mome Length
([lmunHa) 3amaTh AyuHy BeIBoAa 5 MM. B ob6mactu Type ycranoButh 3HaueHne None
(Her), Electric — Undefined. ITocraButs ramouky Show Name. B mone Name
BBecTH nMs BeiBoga — 1. B mosie Number BBectu Homep BeiBoma — 1. Haxkats Ha
kHonky OK.

[ToctaBuTh BTOPOI BBIBOJ C UMEHEM “2” M HOMEpOM 2 1o KoopauHaTam (23; 15).
PasBepHyTh snemenT Ha 180°. IllenkHyTh IO 3J€MEHTY NpPaBOM KJIABHUILEW U
BeIOpaTh Rotate (ropstune knasumm Ctrl+R).
e 3anucatb co3ganHblii YI'O nornueckoro snementa B 6ubanoreky. i storo B
okne Component Properties B mosie Name BBectu karyika (puc. 1.1.11.).

e BrinonHuTh KOMaHTy Save.
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2.8. Co3nanue YI'O xoHgencaropa

L4 HapI/ICOBaTI) 06KJ13.}1KI/I KOHIACHCATOPA KaK ABC BCPTHUKAJIbHBIC IMHUH.

J11st 5TOr0 HE0OXO0IUMMO BBITIOJTHUTH KOMaHTy Line (Tekyimas ceTka J0KHA OBITh ¢
maroMm 1 mMm). YcranoButh Kypcop B Touky (19; 29) u menknyts JIK. IlepeBectu
Kypcop B Touky (19; 37), menkuyTs JIK. [lasee caBuHyTh Kypcop B Touky (21; 29),
menkHyTh JIK. 3arem B cienyromnyto Touky — (21; 37), menkuyTs JIK.
e 3anarb mmpuHy Beex JuHuM 0,2 mm. g storo Haxats [IK mo HyXHON JTUHUM
(mpAMOYTOIBHUKY), BbIOpaTh “Line Width...”. Crout npoaenars 3T0 A5t Kax10ro
HIIEMEHTA.

e YCTaHOBUTH BBIBOJIbI KOHACHCATOpA.

Jliis aTOTO BBHITOIHUTE KoMaHy Pin (BeiBom). ITocie 3Toro yctaHOBUTH Kypcop B
TouKy ¢ koopauHaramu (19; 33), menknyts JIK, a 3aTem nBa paza Haxats JIK mo
areMeHTy. OTkpoercsi amanoroBoe okHo Pin Propeties. B mem B mome Length
([lmunHa) 3amaTh AyuHy BeIBOAa S MM. B obmactu Type ycrtanoBuTh 3HaueHne None
(Her), Electric — Undefined. IToctaButs ramouky Show Name. B mose Name
BBecTH nMs BeiBoga — 1. B mosie Number BBectn Homep BiBoga — 1. Haxarts Ha
kHOTIKY OK.



[TocTtaBUTh BTOPOU BBIBOJ C UMEHEM “2” M HOMepoM 2 1o koopauHaTam (21; 33).
PazBepuyTh nsnement Ha 180°. IlenKHYTH MO 3JIEMEHTY IPABOW KIABUIIEH H
BeIOpaTh Rotate (ropsure knasumm Ctrl+R).

e 3amucaTb co3nanubli YI'O noruyeckoro snemeHTa B 6ubauoreky. s aToro B
okae Component Properties B moie Name BBectn koHaeHcaTop K73-15 (puc.
1.1.12.).

e HapucoBaTh HOBBIM KOMIIOHEHTOM aHAJIOIMYHBINA KOHAEHCATOp, HO B nosie Name
BBeCcTH KoHaeHcaTop K10-43A.

e BrinosHuTh KOMaHAy Save.
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2.9. Co3nanue YI'O aiekrpuueckoro coennuutesiss OH-KC-10

e Hapucoarts npsMoyronibHblid KOHTYp YI'O 31eKTpuuecKoro CoeAMHUTENSL.

J11s1 3T0T0 HE0OXOAMMO BBITIOJHUTH KOMaHTy Line (Tekyimnas ceTka J0KHa OBbITh C
maroM 0,5 MM). YctanoBuTh Kypcop B Touky (15; 15) u menkuyts JIK. [lepeBectu
Kypcop B Touky (37,5; 15), menkuyTs iBa pasa JIK. [lanee ciBUHYTH KypCOp B TOUKY
(37,5; 20), menkuyts nBa pasza JIK. 3arem B ciemyronryro Touky — (15; 20),
menkHyTh ABa pasa JIK. W, HakoHel, BHOBb YCTaHOBUTH KypCOp B TOYKY C



koopauHatamu (15; 15), menknyts JIK.
Teneps HEOOXOAMMO HAPUCOBATh BEPTUKAIBHYIO Pa3JeaUTeNbHyI0 JUHUI0 B YI'O
AIIEKTPUUECKOTO CcOequHUTENs. [l 3TOro ycTaHOBUTH Kypcop B TOYKY C
koopauHatamu (20; 20) u menkuyth JIK. 3atrem nepeectu ero B Touky (20; 15) u
menkHyTh JIK, a 3arem I1K.
e 3anarb mmpuHy Beex JuHuM 0,2 mm. g storo Haxats [IK mo HykHON JTuHUM
(mpsiMOYTONBHUKY ), BBIOpaTh “‘Line Width...”. Ctout nmpoaenats 3To A7 Kaxk0T0
3JIEMEHTA.

e YCTaHOBHUTH BBIBOA COCAUHUTCIIA.

Jliis aTOTO BBRIMOIHUTE KoMaHy Pin (BeiBox). ITocie 3Toro yctaHOBUTH Kypcop B
TOYKYy ¢ koopauHatamu (15; 17,5), menknyts JIK, a 3atrem aBa paza naxats JIK mo
aneMenTy. OTkpoercsi amaioroBoe okHo Pin Propeties. B mem B mone Length
(Inmuna) 3aaaTh uIMHY BeIBOAA S MM. B oGactu Type ycranoBuTh 3HaueHue None
(Her), Electric — Undefined. IToctaButh ramouky Show Name. B mome Name
BBecTH MM BhiBosia — 1. B mosie Number BBectn Homep BbiBoja — 1. HaxkaTh Ha
kHOTIKY OK.

e Hapucosarts ewmg 6 coenuauTeneid. MoxHO co31aTh HOBYIO 4aCTh, MOKHO TaM €.

e 3ammcaTh co3taHHbll YI'O sormyeckoro snemMeHTa B Oubanoreky. s sToro B
okne Component Properties B mosiie Name BBectu coenuautesib OH-KC-10 (puc.
1.1.13)).

e BrmonHuTh KoMaHy Save.
Library Component Edit View Objects Layer Help

b= $ B @ 0 & ~|(ftom I (N T AOEC@ A O | @ P R

Component

K511Ny2

w Component Properties X

Type: |Free j Template: |None j
Width:
' =2 ™" | Name:  [COEAEHATEAb OH- §

Pin Spacing: 254 mm
5 RefDes: ®
Left Pins: 0
2

I Right Pins: 1} Value: 7
e
Part Type: Normal «| Part: Part 1

I » Additional Fields

DEMNEHWTEND OH-KC-10
I

X=15 mm ¥=20 mm




Puc. 1.1.13.

2.10. Co3znanue YI'O cumBoJa «3eMias»

e Hapucosats YI'O cumBona «3eMish».

J11s1 3T0T0 HEOOXOAMMO BBITIOJHUTH KOMaHTy Line (Tekyiuas ceTka J0KHa OBbITh C
maroMm 1 mMm). YcranoButh Kypcop B Touky (15; 15) u menknyts JIK. IlepeBectu
Kypcop B TOuKy (23; 15), menknyts JIK, a 3arem I1K.
e 3anath mmpuHy Bcex aunuil 0,2 MmMm. [l atoro Haxkath [1IK no HyxHOU nuHUM
(MpsIMOYTONIBHUKY ), BBIOpaTh “Line Width...”. CTouT npoaenaTs 3To It KaKI0T0
AIIEMEHTA.

e YCTaHOBHUTh BBIBOI Ha CUMBOJI «3eMiisy.

Jliist aToro BeIMOJHUTH KoMaHay Pin (BsiBox). [Tocie 3TOro ycTaHOBUTH Kypcop B
TOUKy ¢ koopauHatamu (19; 15), menkunyTs JIK, a 3aTem nBa paza Haxats JIK mo
aneMenTy. OTkpoercs amanoroBoe okHo Pin Propeties. B mem B mome Length
([lmmnHa) 3amaTh AyuHy BeIBOAA 5 MM. B obmactu Type ycrtanoBuTh 3HaueHne None
(Her), Electric — Undefined. IToctaButs ramouky Show Name. B mose Name
BBecTH MM BbiBojia — 1. B mosre Number BBectu Homep BbiBoga — 1. Haxkath Ha
kHonky OK.

e Hapucosarts ewmg 6 coenuuuTeneid. MoxHO co31aTh HOBYIO YaCTh, MOKHO TaM €.
e 3amucaTb co3nanubll YI'O noruyeckoro snemeHTa B 6ubauoreky. s 3Toro B
okHe Component Properties B mosie Name BBectu 3emuiist GND (puc. 1.1.14.).

e BrmonHuTh KoMaHy Save.
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Component

Ks11My2

w Component Properties X ﬂ(-I-) : 'LE], x
Type: |Free j Template: |None j Layers

Width: g ™M | Name:  [3emnn GND ?
Pin Spacing: 2.54 mm
Left Pins: 1] RefDes: ? Layer 0

Right Pins: 1] Value: ®
Part Type: Mormal - Part: Part 1

» Additional Fields

3emna GND

X=15 ¥=15 X=15 mm ¥=15 mm

Puc. 1.1.14.

3. Pa3paboTka mocajo4yHbIX MeCT HA MEYATHOM mJjarTe JJsi MOHTAaKa
KOHCTPYKTHBHBIX 3JIEMEHTOB

Ileab 3aHATHS — U3yYCHUE METOIUKH Pa3pabOTKH MOCAJTOYHBIX: MECT Ha
nmeyaTHeIX IL1aTax cpeactBamu pemaktopa Dip Trace Pattern Editor;
OBJIaJICHUE MPAKTHYECCKMMHM HaBbIKAMU pa3pabOTKU MOCAJAOYHBIX MECT s
KOHCTPYKTUBHBIX 3JieMeHTOB POC.

3.1. OcHoBHbIe cBeeHusi 0 mporpamme Dip Trace Pattern Editor

I'padbuueckuit pegakrop Dip Trace Pattern Editor umeer nHabop xoman,
HO3BOJISIIOLIUX CO37aBaTh M PENAKTUPOBATH IOCATOYHBIE MECTA JJI YCTAaHOBKU
OPD Ha meuvatHbIX maatax. [Iporpamma pabortaer ¢ ¢aitnamu 6udnuorek (.1ib),
IPEACTaBISIOMUMEI OO0 HAOOPHI OTAEIBHBIX MOCATOYHBIX MECT.

[Tocanounoe mecto (IIM) — 3TO KOMIJIEKT KOHCTPYKTHBHBIX 3JEMEHTOB
NE€YaTHOW IUIaThl, NPEJHA3HAYEHHbIA Il MOHTaxa otaenapHoro JPO. B Hero
BXOIAT B  PAa3IMYHBIX CcoueTaHuAX KoHTakTHeie romanku  (KII),
METAJUIM3UPOBAHHBIE OTBEPCTHUS, IEYATHBIE MPOBOJHUKHN HA HAPYKHBIX CIOSAX U
rnaakue KpenexHsle orBepcTuss. Kpome storo IIM Moxer Bkiroyath B ceOst
napaMeTpbel 3allMTHOM M MasuIbHOM MAacoK, DJJEMEHTbl MapKUpPOBKH U
rpauueckue 3JeMeHTbl COOPOYHOr0 YepTekKa.



3amyck mporpaMMbl OCYIIECTBIAETCSA Yepe3 KHONKY «IIyck» ¢ mociaeayromum
BBINOJIHEHUEM B BbINaaamomeM MeHr komanp «[Iporpammeny, «DipTrace» u
«Pattern Editor». Dkpan rpaduueckoro penakropa Dip Trace Pattern Editor
npeacTasieH Ha puc. 3.1.1.

Q Patierm Editor

Library Pattern Edit Miew Objects Layer Help
DEEH =R

Untitled

X=-12096 mm  |¥=135,68 mm

Puc. 3.1.1

[TukTOrpaMMbl MEHIO HHCTPYMEHTOB CJI€IYIOIIHE:

1) Cnucox mocajaouHbIX MECT B OMOIHOTEKE;

2) Scale — macira0;

3) Pattern Properties — cBoiicTBa 1ocag04YHOIO MECTA;
4) Grid Size — pa3mep ceTKH;

5) Default mode — pexxum 0 yMoJI4aHHIO;

6) Measure — usMepeHrue pacCTOSHHUS;

7) Define Origin — pa3mernienre Havana KOOPANHAT;
8) Line — pa3menieHue JIMHUY;

9) Arc — pa3mernieHue ayru;

10) Rectangle — pasmenienue moaurona;

11) Filled Rectangle — pasmemnienne 3amoJTHEHHOTO IMOJIUTOHA;

12) Ellipse — pasmemenue smurca;

13) Filled ellipse — pasmenienne 3amoTHEHHOTO JJIIUIICA;

14) Place Pad — pa3merienure nepexoaHOro OTBEPCTHS;

15) Place Pad Line — pa3merienre JTMHUU TEPEXOAHBIX OTBEPCTHI;

16) Place Pad Rectangle - pa3memnieHre MOJIUMIOHA IEPEXOMHBIX
OTBEPCTHUM;

17) Place Pad Circle — pasmeienune kpyra nepexoiHbIX OTBEPCTHIA;

18) Place Mounting Hole — pa3meriieHrne MOHTaXXHOTO OTBEPCTHS;

19) Merge Layers — ckiieuTs ciiou;

20) Cnucoxk ci10€eB MocajouyHOTO MecTa.

3.2. Co3naHme mocao4HOro Mecra s Mukpocxemsl 133J1IA6 ¢ mianapHbIMH
BBIBOJAMH



st cozmanust [IM MukpocxemMbl HEOOXO0IUMO BBITIOJTHUTH CIICTYIONTNE OTIEPAIIHH.
. 3arpy3uth peaaktop Pattern Editor.
. Hactpouts koHuUrypanuio rpadhuueckoro perakropa.

1. lng gero B MeHo View(Bua)/Units(Exmamnbl) BbIOpaTh MM —
MUJUIUMETPBI KAK OCHOBHYIO CUCTEMY €JIMHHUII.

2. YcraHoButh Macmitad paBHbiM 450% U HOBYIO CeTKY rpauueckoro
penakropa ¢ marom paBHbIM 1,25 Mwm. [lns storo B mose Scale
(MacmTa6) ycranoButh 3HaueHue 450%, a B mone Grid Size (Pa3mep
CeTKH) YCTAHOBUTH 3HaueHue 1,25 mm.

[lopsinmok co3iaHusi MOCaT0YHOTO MECTa

1) Ha nmanenu Pattern Properties ycranoButs Type(Tum) B 3HaueHHUe
Free(Coboanmbiii), mnoixe Name(Ha3zBanue) B 3Hauenue DIP-14 wu
RefDes(Metka) B 3Hauenne DD1. MuHUMU3UPOBATh MTAHEb.

2) Beimmoanuts komanasl Objects/Placement Setup (YcraHoBka
napamMeTpoB MOHTA:KHOT'0 OTBEPCTHS).
YCcTaHOBUTh NPSMOYTOJIbHYIO (opMy KOHTAKTHOM IUIomanku. Jlims sToro B
pasnene Current Pads B mone Shape(®opma) BeiOpath 3HaucHue Rectangle
(ITpsiMOYT0JILHUK), YCTAHOBUTH Pa3Mepbl MPSIMOYTOJIbHUKA, PABHBIE TIO BHICOTE
(Height) 0,8 MM u mo mmpune (Width) 2,1 mm, B nmone Hole ycrtanHoBuTH
AMAMETP CBEpPJICHMsI, paBHBIN HYM10. Pe3ynbTat npeacrasieH Ha puc. 3.2.1.
=

Pad to Pad Spacing

X IZ,T mm

Y: 2.54 mm

Current Pads

Shape: Rectangle -

[ e
Width: 217 mm
Height: ’[I,B— mm
Hole: ’l]— mm
OnBoard: |Surface -
Mt Hole Dimeter
Outer: ’2— mm

Hole: ’1— mm

Puc. 3.2.1
3) YcTaHOBUTH KOHTAKTHBIE MJIOMIAJIKU TTOCAJJOYHOTO MEeCTa MUKpOCXeMBbl. {1
3TOTO BBIMOJHHUTL kKoMaHy Place Pad. Buadane ycTaHOBUTH Kypcop B TOUKY C
koopaunatamu (10; 17,5) u menkuytes JIK. B pesynbrate mosiBUTCS mnepBas
KOHTaKTHas TJI0IIA/IKa IPSAMOYTOIbHON (DOPMBL.
3aTeM aHaJOTMYHO YCTaHOBUTH ocTalibHbie TpuHanauate KII. Ins storo
yCTaHaBIMBaTh Kypcop U menkath JIK B cieayronmmx Touykax ¢ KOOpAWHATAMU:
(10; 16,25), (10; 13,75), (10; 12,5), (10; 11,25), (10; 10), (21,25; 10), (21,25; 11,25),
(21,25; 12,5), (21,25; 13,75), (21,25; 15), (21,25; 16,25) u (21,25; 17.,5). 3atem
menkHyTs 1IK. Pe3ynbraT npencrasien Ha puc. 3.2.2.



Puc. 3.2.2

4) HauepTutrh KOHTYp MHUKpPOCXeMbI. [lJii 3TOro BBIMOJHHUTH KOMaHmy Line.
Y cTaHOBUTH Kypcop B EPBYIO TOUKY MATUYTOJIbHUKA (KoopauHatel (11,25; 17,5)) u
menkuyTh JIK. ITepeBectu kypcop Bo Bropyto Touky (11,25; 8,75) u menkunyts JIK.
IlepeBectr Kypcop B TpeTbto Touky (20; 8,75) u menknyTs JIK. 3arem B ueTBepTyIo
Touky (20; 18,75) u JIK, nanee B nstyro Touky ¢ koopauHatam (12,5; 18,75) u JIK. 1
CHOBA IEPEBECTU Kypcop B nepByro Touky (11,25; 17,5) u menkuyts JIK, a 3atem [1K
(puc.3.2.3).

Lorry Brttem [dt Y Oyt
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Pamteon

Puc. 3.2.3

5) llepenymepoBath KoHTakThl. Jlisg 3toro wienkHyth [IK mo mepBomy
KoHTakTy. B Mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHoe 1.
[Iponenate TO K€ Uil OCTaJbHBIX KOHTAaKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTpa)K€HHOM Ha puc. 3.2.4




Puc. 3.2.4

6) Coxpanuth OuOaMOTEKY. JIJIs1 3TOr0 BRINOJIHUTE KOoMaHaAbl Library/Save
As. B pesynprate oTtkpoercs auainoroBoe okuo Library Name and Hint.
Beectu HazBanue OubOiamoreku (Name) u HekoTopwli komMenTapuii (Hint).
Haxxats OK. BeiOpaTh nyTh U1 pa3MmelieHus: 0uOJInoTeKH, BBECTH UMs (aiiia u
HaxaTh COXpPaHUTH.

s no0GaBieHUs HOBOTO 3JieMeHTa (IM0CAaJ0YHOr0 MECTa) B OMOIMOTEKY

BeinosHuTh Pattern/Add new to library.

3.3. Co3nanne mocagogHoro Mecra s Mukpocxembl KS111TY2 co mirbipeBbIMEI
BbIBOJIAMH
J171s1 5TOr0 HE0OXOIUMO BHITIOJTHUTD CJICAYIOIINE ONEepaIlHH.

e 3arpys3uth peaaktop Patter Editor.

e HacTtpouts koHpHUTYypanuio rpad)MIECKOro peaaKkTopa:

1. JIna gero B MmeHo View(Bua)/Units(Exmauusl) BeIOpaTh MM -
MUJUIUMETPHI KAK OCHOBHYIO CUCTEMY €JIMHHUII.

2. YcranoBuTh MacimTad paBHbIM 450% H HOBYIO CeTKYy I'padHIECKOTrO
penakropa ¢ marom paBHbIM 1,25 mm. [us storo B mone Scale (Macura6)
yctanoBuTh 3HaucHue 450%, a B moae Grid Size (Pa3mep ceTKH)
yCTaHOBHUTH 3HaueHue 1,25 mm.

[Topsa0K co3laHksl NOCaA0YHOrO0 MECTA

1) Ha nmanenu Pattern Properties ycranosuts Type(Tum) B 3HaueHue
Free(Coboausbiii), mone Name(Ha3zBanue) B 3Hauenume K511PU2 wu
RefDes(Merka) B 3Hauenne DD1. MUHUMU3UPOBATH MAHEb.

2) Beimoanuts komauasl Objects/Placement Setup (YcraHoBka
napaMeTpoB MOHTAKHOTO OTBEPCTHSI).
YcraHoBuTh Kpyriyio ¢GopMy KOHTAKTHOW muomanku. Jis sTtoro B pasuene
Current Pads B mone Shape(®opma) BeiOpats 3naueHue Ellipse (Qmaume),
yCTAaHOBHUTH pa3Mepsl JJUIHIICA, paBHbie Mo BbIcoTe (Height) 1,4 MM u 1o
mupune (Width) 1,4 mm, B mone Hole ycraHoBuTh aumaMeTp cBepJieHMSs,
paBHsiii 0,8.
3) YCcTaHOBUTh KOHTAKTHBIC IIJIOMIAIKH MOCAJOYHOIO0 MECTa MUKPOCXeMbI. JIj1s
3TOTO BBIMOJHUTH KoMaHay Place Pad. CHauana cieayeT yCTaHOBUTD MEPBYIO
KOHTAaKTHYIO TIJIOMIAJIKY KBagpaTHOU (opmbl. J[Jiss 3TOr0 YCTAHOBUTH KypCcoOp B
TouKy ¢ koopauHatamu (10; 25) u wenkuytsb JIK. B pe3ynbrare nosiButcs nepnas
koHTakTHas romasaka. lllenkayts [1K mo Helt u BeIOpaTh B moje Shape(d®opma)
snauenune Rectangle(Kesaapar).
3aTteM ycTaHOBUTH ocTaibHble TpuHaauate KII kpyrimoit dopmsl. Ias sToro
yCTaHaBJIMBATh Kypcop u mienkarh JIK B creayronumx To4kax ¢ KOOpAWHATaMU:
(10; 22,5), (10; 20), (10; 17,5), (10; 15), (10; 12,5), (10; 10), (17,5; 10), (17,5;
12,5), (17,5; 15), (17,5; 17,5), (17,5; 20), (17,5; 22,5) u (17,5; 25). 3arem
menkHyTh [IK. Pe3ynbraT npencrasnen Ha puc. 3.3.1.
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4) HaueptuTh KOHTYp MHKpocxeMbl. Jljis 3TOro BhIMOJHHUTH KoMaHmy Line.
Y CTaHOBHTH Kypcop B IIEPBYIO TOUKY ISATHYToJIbHUKA (KoopauHaTel (11,25; 26,25))
u menkayth JIK. IlepeBectu kypcop Bo BTopyito Touky (11,25; 8,75) u menkayTsb
JIK. TlepeBectu kypcop B TpeThio Touky (16,25; 8,75) u menkuyrs JIK. 3atem B
yeTBepTyro Touky (16,25; 26,25) nJIK. /lanee nmepeBecTr Kypcop B IEPBYIO TOUKY
(11,25; 16,25) u menkuyts JIK. Jlanee B Touky c¢ koopauHatamu (13,75;
23,75) n JIK. CHoBa nepeBecTu Kypcop B 4-10 Touky (16,25; 26,25) 1 WEIKHYTh
JIK, a 3atem 11K (puc. 3.3.2).

& Patiem Editor ==
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5) llepenymepoBath KoHTakThl. Jlig 3toro wienkHyth [IK mo mepBomy
KoHTakTy. B Mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHOE |.
[Iponenate TO K€ JUIsl OCTalbHBIX KOHTAKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTpa)kK€HHOM Ha puc. 3.2.4



Puc. 3.3.3
6) CoxpaHUTh OMOJHOTEKY.

3.4. Coznanue nocago4ynoro mecra tpansucropa KT3102T
Ecimu mporpamma Pattern Editor ne 3akpseiBanmach, TO KOHUTypanus

coxpaHmwiach (cM. paznen 3.2, HAcCTpoika KOH(UTypaluW) U MOXKHO Cpasy
IPUCTYNATh K CO3JaHUIO MOCa04HOT0 MecTa Tpansucropa KT3102I'.
[Hopsnok coznanus [IM Tpansuctopa KT3102T

1) Ha nmanenu Pattern Properties ycranoButs Type(Tum) B 3HaueHHUe
Free(CBob6oanniii), moire Name(Ha3zpanme) B 3Hauenume Transistor u
RefDes(Merka) B 3Hauenue VT. MUHUMHU3UPOBATH MAHEIb.

2) Breimoanuts komanasl Objects/Placement Setup (YcraHoBka
napamMeTpoB MOHTAKHOT'0 OTBepPCTHSI).
YcTaHoBUTh Kpyriyto (GopMy KOHTAKTHOM Iuiomanku. s sToro B paszjaene
Current Pads B mone Shape(®opma) BeiOpars 3nauenue Ellipse (Qmaume),
BBIOpaTh MTHIpEBOM TN BhIBoga Through B mone On Board, ycraHoBUTH
pasMepsl IPsSMOYTroJIbHUKA, paBHbIe M0 BbIcoTe (Height) 1,9 MM u nmo mmpuHe
(Width) 1,9 mMm, B osie Hole ycranoBuTh AMamMeTp cBepJieHHs, paBHbIi 1,3.

3) YCcTaHOBUTH KOHTAKTHBIE TIJIOMIAJIKU TOCAJ0UYHOTO MECTa MUKpPOCXeMbl. [
3TOoro BhIMOJHUTL KoMmaHay Place Pad. IlocraButh kypcop B Touky (5;10) u
menkuyTh JIK. [TepeBectu kypcop B Touky (7,5; 7,5) u menkuyTh JIK, Hakowelr, ycra-
HOBUTH Kypcop B Touky (10; 10), menkuyts JIK, 3atem I[IK. Bynyt ycraHOBiIeHBI
KOHTAKTHBIE IJIOMIAJKK MO BBIBO/BI TpaH3ucTopa. 3areM menkHyTh [IK. Pe3ynbrar
npeacTaBieH Ha puc. 3.4.1.
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4) IlepenymepoBarb

KOHTaKkThl. Jlmsg 3Toro

menkHyTh 11K mo nmepsomy

KOoHTakTy. B mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHOE |.

[Ipogenats TO K€ [Js OCTAJbHBIX KOHTAKTOB,
OTPaXKEHHOM Ha puc. 3.4.2

Puc. 3.4.2

3aJaB HOMEpa B TMOPSIKE,

5) Haueptuth KOHTYp MHUKpOCXeMbl. JlJisi 3TOro BHIMOMHUTE KomaHay Line. ITo-
CTaBUTh Kypcop B 1-10 Touky (3,75; 6,25) nu menknyTts JIK. [IepemecTuts Kypcop
BO 2-10 Touky (11,25; 6,25), menkuyts JIK. YcTaHOBUTH KypcOop B 3-F0 TOUKY
(11,25; 11,25), menkuyts JIK. IlepemecTuts Kypcop B 4-10 Touky (3,75; 11,25)
u mieakHyTh JIK. HakoHell, BHOBb epeMeCTHTh Kypcop B 1-10 Touky (3,75; 6,25)

nenkHyTh JIK, a 3atem I1K (puc. 3.4.3).
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6) CoxpaHUTh OMOJHOTEKY.

3.5. Co3nanue mocagounoro mecra guoaa KJ1403

Ecim nporpamma Pattern Editor He 3akpbiBaiach, ToO KOHGUTYpaLHs COXPAHHIACH



(cMm. pasgen 3.2, HacTpoilka KOH(QUTYpallMM) W MOXHO Cpa3y MpHUCTyHnaTh K
CO3/IaHHUIO MTOCAIOYHOTO MECTA TUO/IA.
[Hopsanok coznanus [IM nuona KJ/1403A

1) Ha nmanenu Pattern Properties ycranosuts Type(Tum) B 3HaueHue
Free(CBoooanniii), mone Name(Ha3Banme) B 3Hauenue Diode u
RefDes(Merka) B 3Hauenue VD. MUHUMHU3HUPOBATH MaHEb.

2) Breimoanuts komanasl Objects/Placement Setup (YcraHoBka
napaMeTpoB MOHTAKHOT0 OTBEPCTHS).
YcraHoBUTHh Kpyriayio (opMy KOHTAaKTHOM miomanku. s sToro B paszeine
Current Pads B mone Shape(d®opma) BoiOpath 3Hauenue Ellipse (Qaummc),
BBIOpaTh MITHIPEBOM Tun BhIBoga Through B mone On Board, ycraHoBHUTH
pa3Mepsl MPSAMOYTOJbHUKA, paBHbBIE 1O BhicoTe (Height) 1,4 MM u mo mupuHe
(Width) 1,4 mMm, B osie Hole ycranoBuTh Anamerp cBepJieHus, pasubiii 0,8.
3) YcTaHOBHUTH KOHTAKTHBIC IUIOMIAJAKU TTOCAAOYHOTO MeCTa MUKPOCXeMBbI. J{Jist
aTOor0 BBIMOJHUTH KoMmaHAy Place Pad. IlocraButh kypcop B Touky (5; 10) u
menkayTh JIK. [TepeBectn xypcop B Touky (21,25; 10) n menkuyts JIK, 3atem T1K.
ByyT ycTaHOBJICHBI KOHTAKTHBIC IIOMIAKH ITOJT BEIBOIBI 101, 3aTeM IMenkHyTh [1K.
Pesynbrar npeacrasnen Ha puc. 3.5.1.
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4) IlepenymepoBaTh KOHTakThl. Jlus ostoro menkHyts IIK nmo mepomy
KoHTakTy. B Mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHoOe |.
[Iponenate TO K€ JUIsl OCTaJbHBIX KOHTAKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTPaXKEHHOM Ha puc. 3.5.2

Puc. 3.5.2

5) HauepTuTh OBaJbHBIA KOHTYP MHKPOCXEMbI. J[JIsi 3TOrO BBINOJHUTH KOMaHIY
Line. IToctaButh kypcop B Touky (8,75; 12,5) u menkuyts JIK. [TepeMecTuTh
Kypcop B Touky (17,5; 12,5), menkuyts JIK, 3atem IIK. [ToctaBuTh Kypcop B



Touky (8,75; 7,5), menkuyts JIK. [TocraButs Kypcop B Touky (17,5; 7,5) u menk-
HyTh JIK. Hlenknyts TIK.

Breimonuuth komanay Place Arc (mapucoBath ayry). [loctaButh Kypcop B
touky (8,75; 12,5), HaxaTh, MepeMeCcTUTh Kypcop B Touky (8,75; 7,5), menkHyTh
JIK. YcranoButh Kypcop B Touky (17,5; 7,5), naxats JIK u nmepemectuth Kypcop
B Touky (17,5; 12,5), meakuyts JIK u menkuyts 1K (puc. 3.5.3).

& Pattem Editor

Library Pattern Edit View Objects Layer Help
DEE $B2R v B R sex <15 .| owm+ | NDNOFO®| 9 & 820 [T ~

Pattern

| » Pattern Properties

Puc. 3.5.3
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3.6. Pa3pabGoTka nocagounoro mecra pesucropa OMJIT-0,125

Ecim nporpamma Pattern Editor He 3akpbiBaiach, TO KOHGUTYpAIHs COXPAHUIACH
(cMm. pazmen 3.2, HacTpoilka KOH(UIypallid) M MOXKHO cpa3y MpHUCTYNaTh K
CO3JaHUIO0 MTOCaJ0YHOr0 MECTa IUO/A.
[opsinok coznanus [IM pesucropa OMJIT - 0,125

1) Ha nmanenu Pattern Properties ycranosuts Type(Tum) B 3HaueHue
Free(CBoooanniii), moire Name(HaszBanue) B 3HaueHue Resistor u
RefDes(Merka) B 3HaueHne R. MUHUMHU3UPOBATH MaHEb.

2) Breimoanuts komanasl Objects/Placement Setup (YcraHoBka
napamMeTpoB MOHTAKHOTO OTBEPCTHA).
YcraHoBUTH Kpyriayio (opMy KOHTAaKTHOM Mjomaaku. s sToro B paszeine
Current Pads B mone Shape(d®opma) BeiOpats 3Hauenue Ellipse (Qauammc),
BbIOpaTh MITBIPEBOM Tun BbIBoga Through B mone On Board, ycraHoBHUTH
pa3Mepsl MPSAMOYToJbHUKA, paBHBIE MO BhicoTe (Height) 1,4 MM u mo mupuHe
(Width) 1,4 mMm, B osie Hole ycranoBuTs Anamerp cBepJieHus, paBubiii 0,8.
3) YcTaHOBHTH KOHTAKTHBIC TUIOMIAIKH MTOCATOYHOTO MECTa MHUKPOCXEMBI. J{JIst
3TOTO BBIMOJHUTH KoMauay Place Pad. YcranoButh kypcop B Touky (5; 10) u




Haxkats JIK. IlepeBectr kypcop B Touky (15; 10) n menknyts JIK, a 3arem 11K. Byayr
YCTaHOBJIEHbl KOHTAKTHbIE IUIOIIAJAKM O]l BBIBOABI pe3ucropa. Pesynbrar
npejacTaBieH Ha puc. 3.6.1.

& >

* Pablesn Propeiies

Puc. 3.6.1
4) IlepenymepoBarb KOHTakThl. Jlnsg a3roro wmenkHyTs IIK mo nmepsomy
KoHTakTy. B Mento BeiOpats Pad Number u ycraHoBuTth 3HaueHue, paBHOe |.
[Iponenate TO K€ Uil OCTaJbHBIX KOHTAKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTpakeHHOM Ha puc. 3.6.2

Puc. 3.6.2

5) VYcranoButh mar cetku 1 Mmm. HauepTuTh NpsMOYTOTbHBIA KOHTYP MHUKPOCXEMBI.
Jlnst aToro BeioaHUTH KoMaHay Line. [ToctaButh kypcop B 1-t0 Touky (7; 9) u
menkHyTh JIK. IlepeBectu kypcop Bo 2-t0 Touky (13; 9) m menknyts JIK.
[lepemectuth Kypcop B 3-t0 Touky (13; 11) m menkuyts JIK. YcTraHOBUTH
Kypcop B 4-10 Touky (7; 11), menknyts JIK. U, HakOHel, TEpEMECTUTH Kypcop
cHoBa B 1-10 Touky (7; 9), menkuyTth JIK, a 3arem IIK (puc. 3.6.3).
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6) CoxpaHuThb OUOIUOTEKY.



3.7. Co3nanue mocagouHoro mecra konaerncaropa K73-15

Eciu nporpamma Pattern Editor He 3akpbiBanach, TO KOH(pHUIYypalus
coxpaHuiach (cM. pasnen 3.2, HacTpolka KOH(UIypalMu) U MOXKHO Cpazy
MPUCTYIATh K CO3IaHUIO TTOCAI0YHOT0 MecTa koHaeHncaropa K73-15.

[opsinok coznanus [IM konnencaropa K73 - 15

1) Ha nanenu Pattern Properties ycranosuts Type(Tum) B 3HaueHue
Free(CBob6oanniii), mone Name(Ha3Banme) B 3HaucHue Capacitor u
RefDes(Metka) B 3Hauenne C. MUHUMU3HUPOBATH MAHEIb.

2) Bemmoanuts komauael Objects/Placement Setup (YcraHoBka
napaMeTpoOB MOHTAKHOI'0 OTBEPCTHS).

YcraHoBUTHh Kpyriayio (opMy KOHTAaKTHOM Ijiomanku. s sToro B paszeine
Current Pads B mone Shape(d®opma) BeiOpath 3Hauenue Ellipse (Qaummc),
BBIOpaTh MTHIpeBON TUN BbIBoja Through B mone On Board, ycraHoBUTH
pasMepsl MPsAMOYTroJIbHUKA, paBHbIC 10 BbIcoTe (Height) 1,4 MM u mo mmpuHe
(Width) 1,4 mMm, B mosie Hole ycranoBuTh AnamMeTp cBepJenus, pasubii 0,8.

3) YcranoButh mar cetku 0,5 MM. YCTaHOBUTh KOHTAKTHbBIC IUIOMIAIKU
MI0CaJIOYHOI0 MecTa MUKpocxeMbl. st a3Toro BeIMONHUTE Komany Place Pad.
VYcranoButh Kypcop B Touky (5; 10) u menkunyts JIK. IlepeBectu Kypcop B TOUKY
(27,5; 10) m wmenkunyts JIK, 3atem IIK. byayTr ycTaHOBI€HBI KOHTaKTHBIE

IJIOIIA/IKY IO/l BBIBOABI KOHIEHCAaTOpa. Pe3ynbTaT npencrasieH Ha puc. 3.7.1.
= | B S |
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4) IlepenymepoBaTh KOHTakThl. Jlus ostoro menkHyTs IIK mo mepomy
KOoHTakTy. B Mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHOe |.
[Iponenate TO K€ JUIsl OCTaJbHBIX KOHTAKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTpakeHHOM Ha puc. 3.7.2

Puc. 3.7.2



5) Haueptuth NPAMOYTONBHBIA KOHTYp MHUKPOCXEMBI. J[JIsI ATOTO BBIMOJIHUTH
xomanay Line. ITocraButh kypcop B 1-t0 Touky (8; 7) m menkuyTth JIK.
[TepeMecTuTh Kypcop Bo 2-10 Touky (24,5; 7), menkayts JIK. YcranoBUTh Kypcop
B 3-10 TouKy (24,5; 13), menkuyts JIK. I[lepemectuts kKypcop B 4-10 Touky (8; 13)
u mwenknyTh JIK. W, nakoHel, cHOBa nepeMecTuTh Kypcop B 1-to Touky (8; 7),
menkuyTsb JIK, a 3aTem 1K (puc. 3.7.3).
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6) CoxpaHUTh OMOJHOTEKY.

3.8. Coznanme nocagouHoro mecra kouaencaropa K10-43A

Eciu mporpamma Pattern Editor He 3akpeiBanach, TO KOH(UTrypanus
coxpaHwiack (cM. paznen 3.2, HacTpoilka KOHGUTrypaluu) U MOXKHO Cpasy
NPUCTYIATh K CO3/IaHUIO0 TIOCAIOYHOT0 MecTa KoHaeHcaTopa K10-43.

[Hopsinok coznanus [IM konpencatopa K10 —43A

1) Ha nanenu Pattern Properties ycranoButs Type(Tum) B 3HaueHHUe
Free(CBob6oanniii), nmone Name(Ha3Banme) B 3HaucHue Capacitor u
RefDes(Metka) B 3Hauenne C. MUHUMHU3HUPOBATH MAHEIb.

2) Bemoauute komanasl Objects/Placement Setup (YcraHoBka
napaMeTpoB MOHTAKHOTO OTBEPCTHUA).

YcTaHoBUTh Kpyriyto (GopMy KOHTAKTHOM Iuiomanku. [ms sToro B paszaene
Current Pads B mone Shape(®opma) BeiOpats 3nauenue Ellipse (Qumumc),
BBIOpaTh MTHIpEBOM TUN BbIBojga Through B mone On Board, ycraHoBuUTH
pasMepsl MpsAMOYTroJIbHUKA, paBHbIe M0 BbicoTe (Height) 1,4 MM u o mmpuHe
(Width) 1,4 mMm, B mosie Hole ycranoBuTh AnamMeTp cBepJenus, pasubii 0,8.

3) VYcranoButh mar cetkd 0,5 MM. YCTaHOBHTh KOHTAKTHBIC ILJIOIIAIKH
I0CaI0YHOr0 MeCcTa MUKpocxeMbl. JIiist aToro BeImoHUTH Komaunay Place Pad.
YcranoButh Kypcop B Touky (5; 10) u menkuyTts JIK. ITepeBecTu Kypcop B TOUKY
(12; 10) n menkuyts JIK, 3atem [1K. ByayT ycTaHOBICHBI KOHTAKTHBIC TIIOIIA KN




T0J1 BEIBOJIBI KOHJIEHCaTopa. PesynbraT npeacrasnen na puc. 3.8.1.
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4) IlepenymepoBarb KOHTakThl. Jlnsg a3roro wmenkHyTs IIK mo nepsomy
KoHTakTy. B Mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHoOe |.
[Iponenate TO K€ Uil OCTaJbHBIX KOHTAaKTOB, 3aJaB HOMEpa B MOpPSIKE,
OTpakeHHOM Ha puc. 3.8.2

Puc. 3.8.2

5) Haueptuth NPAMOYTONBHBIA KOHTYp MHKPOCXEMBI. J[JIs1 ATOTO BBIOJIHUTH
komanay Line. ITocraButek kypcop B 1-t0 Touky (3; 7) m menkuyTts JIK.
[TepeMecTuTh Kypcop Bo 2-t0 Touky (14; 7), menkunythb JIK. YcTaHoBUTH Kypcop
B 3-10 Touky (14; 13), menkuyts JIK. [lepemectuts kypcop B 4-10 Touky (3; 13) u
menkHyth JIK. W, HakoHel, CHOBa mepeMecTUTh Kypcop B 1-to Touky (3; 7),
menkayTh JIK, a 3atem IIK (puc. 3.8.3).



. & Pattern Editor | 5 |

Library Pattern Edit View Objects Layer Help

DEd BaRlo g €5z <|fsm <[k om+ N OO o @ o &

Pattern
+ Pattemn Properties b j(—i—) : ﬁ X

Lapers

Capacitor

Puc. 3.8.3
6) CoxpaHUTh OMOJIHOTEKY.

3.9. Co3naHue mocai0uyHOr0 MecTa KaTylku MHaykTuBHoctu J(1-1,2-1

Ecnu nporpamma Pattern Editor ue 3akpbiBasiack, To KOHGUTYpaLUs COXpaHUIACH
(cM. pazgen 3.2, HacTpoMKa KOHPUIYpallMu) U MOKHO Cpa3y MPUCTYNATh K CO3/IaHUI0
MOCaJJOYHOTO MecTa KaTylKu uHyktuBHoct J11-1,2-1.

[opsinok coznanus [IM katyiiku uaayktuBHoctr J{1-1.2-1

1) Ha nmanenu Pattern Properties ycranoButs Type(Tum) B 3HaueHHE
Free(CBoooanniii), nmone Name(Ha3Banme) B 3HaucHue Inductor u
RefDes(MeTtka) B 3HaueHue L. MUHUMU3HPOBATH TTaHEb.

2) Bemoauute komanasl Objects/Placement Setup (YcraHoBka
MapaMeTpoOB MOHTAKHOIO OTBEPCTHUHA).

YcTaHoBUTh Kpyriiyro (GopMy KOHTAKTHOM Iuiomanku. s sToro B paszjaene
Current Pads B mone Shape(®opma) BeiOpats 3nauenue Ellipse (Qumumc),
BbIOpaTh MTHIpeBOM TN BhIBoga Through B mone On Board, ycraHoBuUTH
pasMepsl IPsMOYTroJIbHUKA, paBHbIe 10 BbIcoTe (Height) 1,4 MM u o mmpuHe
(Width) 1,4 mMm, B mosie Hole ycranoBuTh AnamMeTp cBepJenus, pasubii 0,8.
3) VYcranoButh mar cetkd 0,5 MM. YCTaHOBUTH KOHTAKTHBIC ILIOIIAJKH
I0CaI0YHOI0 MecTa MUKpocxeMbl. JIiist aToro BeImoHUTH Komanay Place Pad.
[TocTaButh Kypcop B Touky (5; 10) u menkuyTts JIK. [lepeBectu kypcop B TOUKY
(23;10) u menkuyTh JIK, a 3atem [1K. ByayT ycTaHOBIEHbI KOHTAKTHBIE IIOIIAIKA
10J1 BEIBOJIBI KAaTYIIIKK HHIYKTUBHOCTHU. Pe3ynbrat npencrasien Ha puc. 3.9.1.
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4) IlepenymepoBarb KOHTakTbl. Jlnsg a3roro wmenkHyTs IIK mo nmepsomy
KOoHTakTy. B mento BeiOpats Pad Number u ycraHoButh 3HaueHue, paBHOE |.
[Iponenate TO K€ JUIsl OCTaJbHBIX KOHTAKTOB, 33JaB HOMEpa B MOPSIKE,
OTpakeHHOM Ha puc. 3.9.2

Puc. 3.9.2

5) HaueptuTh NPSMOYTOJBHBIH KOHTYP MHKPOCXEMBI. [[Ji1 3TOr0 BBITIOJHUTH
komanay Line. ITocraButh kypcop B 1-t0 Touky (7; 8) u menkaHyrs JIK.
[Tepemectuth Kypcop Bo 2-10 Touky (21; 8), menkayts JIK. YcTaHoBUTE Kypcop B
3-10 Touky (21; 12), menkuyTs JIK. [Iepemectuts Kypcop B 4-10 Touky (7; 12) u
menknyTe JIK. Hakonen, BHOBb mepeMecTuB Kypcop B 1-t0 Touky (7; 8),
wenkHyTh JIK, a 3arem I1K (puc. 3.9.3).
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6) CoxpaHuTh OMOIHUOTEKY.

3.10. Pa3zpadoTka mocajgo4Horo Mecra djiekrpuieckoro coenunurenas OHKC-
10

Ecim mporpamma Pattern Editor we 3akpsiBamach, TO KOH(UTypaus
coxpaHuiach (cM. pasaen 3.2, HacTpoilka KOH(Urypaluu) U MOXKHO Cpasy



MPUCTYNATh K CO3IaHUIO MOCAJOYHOTO MECTa COCTUHUTEIS.
[Hopsnoxk coznanus [IM snextpuyeckoro coenunutens OHKCI10

1) Ha nmanenu Pattern Properties ycranosuts Type(Tum) B 3HaueHue
Free(Coboaumbiii), mone Name(Haszpanme) B 3HauecHue ONKS-10 u
RefDes(Merka) B 3Hauenne ONKS. MUHUMH3UPOBATH MaHECIb.

2) Breimoanuts komanasl Objects/Placement Setup (YcraHoBka
napaMeTpoOB MOHTAKHOT'O0 OTBEPCTHS).
YcraHoBUTH Kpyriayio (opMy KOHTAaKTHOM Iiomanku. s sToro B paszeine
Current Pads B mone Shape(d®opma) BeiOpats 3Hauenue Ellipse (Qauammc),
BbIOpaTh MITBIPEeBOM Tun BbIBoga Through B mone On Board, ycraHoBuUTH
pa3Mepsl MPSAMOYToJbHUKA, paBHBIC 1O BhicoTe (Height) 1,4 MM u mo mupuHe
(Width) 1,4 mMm, B osie Hole ycranoBuTs Anamerp cBepJieHus, paBubiii 0,8.
3) VYcranoButh mar cetku 0,5 MM. YCTaHOBHUTh KOHTAKTHBIC IIJIOIIAIKH
0CaJ0YHOI0 MecTa MUKpocxeMbl. J[ist aToro BeimoiHUTH komanay Place Pad.
[ToctaButk Kypcop B Touky (20; 30) u wenkuyts JIK. IlepeBectu kypcop B Touky (20;
27,5) n menkuyte JIK. YcranoBute kypcop B Touky (20; 25), menkuyts JIK,
nepecTaBuTh Kypcop B Touky (20; 22,5) u Haxkats JIK. [lepemecTuTh Kypcop B TOUKY
(20; 20), menknyts JIK, meperamuth €ro B TOUKYy ¢ koopauHatamu (20; 17,5),
menkuyTh JIK, nepemectuts kKypcop B Touky (20; 15), menknyts JIK, 3atem IIK.
BynyTt ycTaHOBIEHBI KOHTAKTHBIE TUIOIIAJIKHU MOJI BBIBOJBI AJIEKTPUUYECKOTO COE-
nunutens. Pesynerat npencrasied Ha puc. 3.10.1.
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4) IlepenymepoBarb

KOHTAaKThI.

st atoro

mienkHyTh [IK no mepBomy

KOHTakTy. B Mento BeiOpats Pad Number u ycraHOBHUTH 3HaueHHE, paBHOE |.
[Ipogenats TO K€ IJIsI OCTAJIbHBIX KOHTAaKTOB, 3aJaB HOMEpa B TMOPSIIKE,
oTpaxkeHHOM Ha puc. 3.10.2



Puc. 3.10.2

5) HavepTuTh MPSAMOYTOJNBHBIA KOHTYP MHKPOCXEMbI. [l 3TOr0 BBIMOJHHUTH
komaHay Line. YcranoButh Kypcop B 1-10 Touky (17,5; 12,5) u menkuyrs JIK.
[lepeBectu kypcop Bo 2-t0 Touky (22,5; 12,5) u menkuyts JIK. [lepemectuth
Kypcop B 3-10 Touky (22,5; 32,5) u menknytb JIK. YcraHoBUTh Kypcop B 4-10
touky (17,5; 32,5), menkayTts JIK. U, HakoHel, TEpeMeCcTUTh Kypcop CHOBa B
1-10 Touky (17,5; 12,5), menkuyts JIK, a 3aTem I1K (puc. 3.10.3).
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6) CoxpaHUTh OMOJIHOTEKY.

3.11. Pa3pa6oTKa nocago4Horo MecTa 3azemMJaeHust

Eciu mnporpamma Pattern Editor we 3akpbiBanmack, TO KOHGUTYypaius
coxpaHwiack (cM. paznen 3.2, HacTpoilka KoH(pUrypanuuu) U MOXKHO cCpazy
MPUCTYNATh K CO3IaHUIO MOCAJOYHOTO MECTA 3a3€MIICHUSI.

[Topsinok coznanus [IM 3azemiieHus

1) Ha nmanenu Pattern Properties ycranoButs Type(Tum) B 3HaueHHe
Free(Ceoooannlii), moie Name(Ha3Baume) B 3uHaucume Ground wu
RefDes(Metka) B 3Hauenne GND. MUHUMHU3UPOBATH MAHEIb.

2) Bemoauute komanasl Objects/Placement Setup (YcraHoBka
apaMeTpoOB MOHTAKHOTO OTBEPCTHS).

YcraHoBuTh Kpyriaywo (opMy KOHTAaKTHOM Miomanku. s sToro B paszeine




Current Pads B mone Shape(®opma) BeiOpats 3nauenue Ellipse (Qamumc),
BBIOpaTh IITHIpEBOM THN BbIBoAa |hrough B mome On Board, ycraHoBuThH
pasMepsl MpsAMOYroJIbHUKA, paBHbIC M0 BbIcoTe (Height) 1,4 MM u o mmpuHe
(Width) 1,4 mm, B mose Hole ycranoButs AnaMeTp cBepJenns, pasubiii 0,8.
3) VYcranoButh mar cetku 0,5 MM. YCTaHOBUTb KOHTAKTHBIC ILJIOIIAIKH
TI0CaJJ0YHOTO MecTa MUKpocxeMbl. [[is aToro BeimoaHUTE kKomanay Place Pad.
[ToctaButs Kypcop B Touky (10; 10) u menxnyTs JIK, 3aTem I1K.

4) IlepenymepoBaTh KOHTakTbl. /[l »storo menkHyTh IIK mo konrtakty. B
MeHro BeIOpaTh Pad Number u yctanoBuTh 3HaUeHHE, paBHOE 1.

5) Haueptuth NPSMOYTONBHBIA KOHTYP MHKPOCXEMBL. [lJii 3TOTO BBITIOJHUTH
komanay Line. YcranoButh kypcop B 1-to Touky (9; 7) m menknyts JIK.
[TepeBectu kypcop Bo 2-10 Touky (9; 13) u menkuyts JIK. [lepemectuts Kypcop
B 3-10 Touky (11; 13) u menknyTs JIK. YcTranoButs kypcop B 4-10 Touky (11,
7), menknyTth JIK. M, HakoHel, nepeMecTuTh Kypcop cHOBa B 1-10 Touky (9;
7), menknyTh JIK, a 3atem IIK (puc. 3.11.3).
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6) CoxpaHuTh OMOIUOTEKY.

Wtak, nocagouHbie MeCTa JIJIs IEKTPO-PATUOITIEMEHTOB CXEMBI pa3padOTaHBI.
MoxHO mNpuUCTynaTh K BBINIOJHEHHUIO CIEAYIOMIEH MNpOIEaypbl — YIaKOBKE
BBIBOJIOB DPD.

4. YmakoBka BbIBOJOB KOHCTPYKTHBHBIX 3JICMCHTOB
PaarO3JICKTPOHHBIX CPEACTB

[enb 3aHATHS — W3yYEeHUE METOJIUKH YITAaKOBKH BBIBOJIOB KOHCTPYKTHBHBIX
atemenToB POC cpenctBamu mporpammbl  DipTrace Component Editor;
PHOOpPETEHUE HABBIKOB YITAKOBKU BBIBOJIOB KOHCTPYKTHBHBIX 3JieMeHTOB POC.

4.1 O6mue ceenenus o nporpamme DipTrace Component Editor

[Ipy mpoeKTUPOBAHUU MEYATHBIX IJIAT HEOOXOIUMBI CBEACHHUS O CXEMHBIX
oOpazax DOPD u mocamouHblx MecTax s HuUX. [Iporpammbl pasmerieHus u
TPAaCCUPOBKM JIOJDKHBI HMMETh HH(OpPMALMIO O COOTBETCTBUU  KaXAOTO



KOHKPETHOTO BBIBOJIA YCJIAOBHOIO rpaMyecKoro 0003HaYCHHS BHIBOIY B KOPITyCE
anementa. B DipTrace sto Bemoansercss B Component Editor. Jus storo
COOTBETCTBYIOIIIUE JIAHHBIC 3aHOCATCS B TaK Ha3bIBACMbIC YITAKOBOYHBIC
TAOJUIIBI, YKA3bIBAIOIINE OCHOBHBIC XapaKTEPUCTHKH HCHOJb3yeMbix DPD. B
nporpaMMe TPEAyCMOTPEHbI 3(PQGEKTUBHBIC MPUEMBI PaOOTHI, AHAJIOTUYHBIC
npueMaM Tmporpammubix mpoayktoB Microsoft Office. Dra mporpamma He
sBIsieTCsl TpaduveckuM penaktopoM. OHa JIMIIB CBOJUT BBEICHHYIO paHee
rpadgudeckyro HHOOPMAIUIO B €IUHYIO CUCTEMY — OHMOJMOTEYHBIA SJIEMEHT, B
KOTOPOM COYETAKTCS HECKOJBKO 00pa30B MPECTABJICHUS dIIEMEHTAa: 00pa3 Ha
cxeMme, MoCca0YHOe MECTO M yITaKOBOYHAs HH(OpMAIHs.

4.2 OOume HaCTPOUKH sl IPUBSA3KU KOMIIOHEHTOB K KOpITycam
3amycTuth rpadudeckuii pexaktop DipTrace Component Editor.
[TonxmrounTe HEOOXOUMBIE OMOTMOTEKHU JJIs1 PAOOTHI.

JIiss 3TOrO BBIMOJHUTH KOMaHIbl bubnunorteka/llogkirodeHue OMOIMOTEK.
[TostBUTCS OHOMMEHHOE OKHO [loOkniouenue OubIUOmMex KOMIIOHEHTOB (pHC.
4.2.1). B rpymnnax BeiOpath Komnonenmsi nonvzoeamensi. B oonactu bubiuomexu
2pynnvl HaXXaTh KHOIIKY /[o6asums 6ubauomexy. B mosBUBIIEMCs] CTaHAAPTHOM
okHe Windows ny»xHo BbIOpath ¢aiin DPD.1Ib u Haxats KHONKY «OTKPBITHY.

B rpynmax Beiopats Kopnyca nonvzosamens. B o6nactu bubauomexu epynnoi
Ha)XXaThb KHOMKY /[obasums Oubiuomexy. B mosiBUBIIEMCS CTaHAAPTHOM OKHE
Windows nyxHo BeIOpath daitn MyLibrary.lib u Haxars kHOIKY «OTKPBITEY.

[Tocne »storo Haxare kHomky OK B okHe [lookntouenue oOubiuomex
KOMNOHEHMO8.



lNoaknoueHre BUBAMOTEK KOMNOHEHTOB

I pynnit

BUGAHOTEKH rpynnL

[ Komnonentm
Kopryca
K.oMNoHeHTH Noas3oBaTena
Kopnyca noab3sosarens
b HE IMOT EKU NPOEKTA

Hoean rpynna Gudnuorex

| H/A [P afn GUOAHOTERM OTCYTCTEYET]

NoGasuTe Ypanure

CeoRcTEa rpynne
Hma: BuinMoTexu npoexTa

® KoMnoHeHTH M KOpnYyca
Toabko KOMMOHEHTH

Tonbko kopnyca

["] Coprupoeare tutinuoTexu no umenam

Jo6aEHTE GHEAHOTERY

NoGaeure katanor

UYpanute euifipaHtoe

BHumanue: [pynnu KOPNYcoe He oTOGpPaXawTCA B CXeMOTEeXHHKE NPH YCTAHOBKE KOMMNOHEHTOB.

0K | Ortmena

Puc. 4.2.1 Iloaxkirouenne HEOOXOIUMBIX OMOIIMOTEK

4.3 Co3nanue OUOIMOTEYHOr0 AjieMeHTa MUkpocxembl 133JIA6

JLotst

IMIPUBA3KHU

KOMIIOHCHTA

K

KOPIYCY,  BBIMOJHUTE

KOMaHIy

Komnonent/[Ipussizka k kopmycy. B oTkpbiBIIeMcst OKHE B 001acTi hubnuomexu
kopnycog Bbibepete Kopnyca nonvzosamens 1 Hyx Hy0 OMOIMOTEKY KOPITyCOB.

a) B oOnactu Kopnyca BbeiOepete kxopmyc 133JIA6. B 0OokoBOM croucke
KoMIOHEeHTOB BbiOepeTe «41-HE» ¢ Homepamu BeiBo10B 1-6 (puc. 4.3.1).

3anonnaute Tabauyy coomeemcmasus 6v160006 u K11 kak moka3aHo B Tabuiie.

BbiBop Homep koHTakTa

InA 1
InB 2
InC 4
InD 5
Out 6

Jlns mpocMoTpa  TaOJIUILIbL

BbIBOZOB BbInosHUTE Komnouent/Tabmuna

BBIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIHX
BXOJIaM JIOTHYECKHX 3eMeHTOB (l-s1, 2-1, 3-s1, 4-s1), B BBINAJAIOMEM MEHIO

BeIOpath INput. B ctpoke, cooTBeTcTBYIOMIEH BBhIXOAY (6-5), BBIOpaTH OUtpUL.




Komnonenr: | 44-HE Mpen. kopnyc: 133NAG 401.14

Cexuua: Part 1 W Hoewi kopnyc: | 13301AG 401.14 ®

Puc. 4.3.1 loakmouenue kommnonenta «4NU-HE» k kopmycy

0) Beibepere Bropoii komroHeHT «4U-HE» ¢ HOmMepamu BeIBOSI0B 8-10, 12-
13. U 3anonnute Tabauyy coomeemcmsusi 6160006 u KII B COOTBETCTBUU C
TabIuIei.

BbiBOg Homep KoHTakTa

InA 9
InB 10
InC 12
InD 13
Out 8

Jns mpocMoTpa TabmuIbl BBHIBOMOB BbINodHHTE Kommonent/Tabnwuia
BbIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIMX
BXOJaM Jorudeckux 3jaeMeHToB (9-s, 10-s, 12-s, 13-s), B BbIMagaromeM MEHIO

BeIOpaTh INput. B cTpoke, cooTBeTcTBYIOMIEH BEIXOAY (8-51), BBIOpaTh Output (puc.
4.3.2).

Cas3u MCKAY KOMIIOHCHTAMHU U KOPITYCOM IIPOPHUCYIOTCA aBTOMATHYCCKHU.

Haxxmute OK niist 3akpeiTus okHa [lpussska kK Kopnycy.



CopTHpOBaTE BHBOAK

Homep

Tabnwvua BbIBOAOE

Pasmep Tun

Cexuusa: | Part 1

En. Tun

Show Name

InA

9

" 325

Hone

Input

Na

InB
InC
InD
Out

Hma:

Homep:

Puc.

10
12
13
8

X: |15

Y: 325

275
225
175
25

g

Hone
None
Hone
Dot

Tun: Hone

An. Tun: | Input

Input
Input
Input
Output

Notiaeguts

Na
Na
Na
Na

Ynanure

Y] Pasmep: 5 mm

W MNokasmears HmMa

[11.9

OTmena

Tabnura BeiBo10B diiemenTta «41-HE»

4.4 Co3nanue OUOIMOTEYHOTrO AieMeHTa Mukpocxembl KS111TY?2

Jmsg  npuBs3ku

KOMIIOHCHTA

K

KOpIycy,

BBIITOJIHUTC

4.3.2

KOMaHIy

Komnonent/IIpussizka k koprnycy. B oTkpbIBIIEMCSI OKHE B 00J1acTH hubiuomexu
Kopnycog Beibepete Kopnyca nonvzosameis 1 HyKHYH OMOIMOTEKY KOPITYCOB.

a) B obmactu Kopnyca Bbibepere xopnyc K511ITV2. B 0oxoBOM crucke
KOMIOHEHTOB BbiOepeTe «HE-W» ¢ Homepamu BeiBo10B 1-3 (puc. 4.4.1).

KomnoHenr: HE-M

Cexuua: Part 1

Puc. 4.4.1 llonkmouenue komnoneHnta «HE-N» k koprycy

MNpen. kopnyc:

HoBwi xopnyc:

o
Q
o
Q
e
o)
Q

@000 o

K511M4Y2 - DIP14

K511M4Y2 - DIP14

X

3anonnaute Tabauyy coomeemcemaus 6v160006 u K11 kak moka3zaHo B TabJuiie.



BbiBOg Homep KoHTakTa

In 2
E 1
Out 3

Jns mpocMoTpa TabmuIbl BBIBOMOB BbIMoaHHTE Kommonent/Tabnuia
BbIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIMX
BXOJ1aM JIOTHYECKUX 31eMeHTOB (1-51, 2-51), B BbINaJal0IIEM MEHIO BEIOpaTh INput.
B crpoke, cooTBercTBYyMOIIEH Bhixoay (3-s1), BeIOpaTs Output.

0) Bwibepere BTOpOii KomroHeHT «HE-W» ¢ HOMepamu BbIBOjOB 4-6. 1
3anoyiauTe Tabauyy coomeemcmaeust 6b160006 u KII B COOTBETCTBUU C TaOJIHIICH.

BbiBOA Homep KoHTakTa

In 5
E 4
Out 6

Jns  mpocMoTpa TabmuIbl BBIBOAOB BbINodHHTE Kommonent/Tabnwuma
BbIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIMX
BXO0/JIaM JIOTHYECKUX 3JIeMEeHTOB (4-51, 5-51), B BbINagaromeM MeHIO BeIOpaTh Input.
B cTpoxe, cooTBeTcTBYtOMIEH BRIXOLY (6-51), BEIOpaTh OUutput.

r) Beibepere Tpetuii kommnonent «2M-HE» ¢ Homepamu BeiBOgOB 11-13. U
3anonaute Tabauyy coomsemcemaus 66160006 u K11 B COOTBETCTBUU C TaOIHIICH.

BbiBOA Homep KoHTakTa

InA 13
InB 12
Out 11

Jlns  mpocMoTpa TaOMUIBI BBIBOJOB BbINOJIHUTE Kommonent/Tabnuia
BBIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIHX
BXOJIaM JIOTHUYeCKHX 3JieMeHTOB (12-s1, 13-51), B BBINAJaronieM MEHIO BBHIOPATH
Input. B ctpoke, cootBercTByromIei Berxoay (11-s), BeiOpars Output.

1) Beibepere ueTBepthiii komnoneHT «2M-HE» ¢ Homepamu BbiBooB 8-10
(puc. 4.4.2). U 3anonuure Tabnuyy coomeemcmeusi 6vi60008 u KII B
COOTBETCTBUH C TaOJIUIICH.



BbiBOg Homep KoHTakTa

InA 10
InB 9
Out 8

Jns  mpocMoTpa TabmuIbl BBIBOMOB BbIMoiaHHTE Kommonent/Tabnwuia
BbIBOJIOB. B rpade Elec. Type (mun evi600a) B cTpokax, COOTBETCTBYIOIIMX
BXOJ1aM Jioruueckux syeMeHToB (9-s1, 10-s1), B BeImagaroriemM MeHio BeIOpaTh INput.
B ctpoke, coorBercTBYyIOIIEH Bhixoay (8-s1), BeIOpaTh Output.

0] @
© @
(e e
Q ©
@ (CJ
& O
Q @

Komnonenr: | 2M-HE MNMpen. kopnyc: K51104Y2 - DIP14

Cerumn: Part 1 W HoguiA xopnyc: K511M4Y2 - DIP14 =

Puc. 4.4.2 Tlogkmouenne komnoHenta «2U-HE» k kopmycy
CBsi3u MKy KOMIIOHEHTAMH U KOPITyCOM MTPOPHUCYIOTCS aBTOMATHUECKH.

Haxxmute OK niis 3akpeitus okHa [lpugsaska k kopnycy.

4.5 Coznanue OubaImoTeyHoro emMenTa st Tpansucropa KT3102T

JInd  1puBSA3KM  KOMIIOHEHTa K  KOPIIYCy, BBIIIOJIHUTE  KOMaHIy
Komnonent/[Ipussizka k kopmycy. B oTkpsiBIIeMcst OKHE B 001acTi hubauomexu
kopnycog Bbibepete Kopnyca nonvzoeamens 1 Hyx Hy0 OMOIMOTEKY KOPITyCOB.

a) B obnactu Kopnyca BeiOepere xoprmyc KT3102I'. B GokoBOM crmcke
KOMIOHEHTOB BeiOepeTe «N-P-N».

3anonnaute Tabauyy coomeemcmasus 6v160006 u K11 kak moka3aHo B Tabuiie.

BbiBOg Homep KoHTakTa

B 1

K 2




BbiBOg Homep KoHTakTa

CBsi3u MeXIy KOMIOHEHTaMU U KOPIIYCOM MPOPHUCYIOTCSI aBTOMATHYECKH

(puc. 4.5.1).

Komnonenr: MN-P-H Mpena. xopnyc: KT3102r

Cekuun: Part 1 W Hoewif kopriyc: | KT310200 ®

Puc. 4.5.1 Tlonkntouenue snementa «N-P-N» k koprycy

Haxxmute OK niis 3akpeitus okHa [lpugsaska k kopnycy.

4.6 Co3panue oubnmoreunoro snementa auoaa K/I403A

I[J'I}I IMIPUBA3KHU KOMIIOHCHTA K KOPITYCYy, BBIITOJIHUTC KOMaHIy

Komnonent/IIpussizka k koprycy. B oTkpbIBIIEMCSI OKHE B 00J1acTH hubiuomexu
Kopnycog Beibepete Kopnyca nonvzosameiis 1 HyKHYH OUOIMOTEKY KOPITYCOB.

a) B oOmactu Kopnyca Beioepere kopryc KJI403A. B GokoBOM cHHCKe

KOMIIOHCHTOB BLI6CpeTC ((I[I/IO,Z[».

3anonuaute Tabauyy coomeemcmsusi 66160006 u KII xak mokazaHo B TaOJIHIIE.

BbiBOA Homep KoHTakTa

CBsi3u MeXIy KOMIOHEHTaMU U KOPIIYyCOM MPOPHUCYIOTCSI aBTOMATHYECKH

(puc. 4.6.1).

Haxxmute OK niis 3akpeitus okHa [lpugsaska k kopnycy.




Komnonent: (U000 Mpena. xopnyc: k0403

Cexuun: Part 1 W Hoewifi kopnyc: Kn4o3 =

Puc. 4.6.1 Tlogkmouenue snemenTa «/{nom» k kopmycy

4.7 Co3nganne OMOIMOTESYHOrO AJIeMeHTa KoHpeHcaTopa K73-15

Jlnst  TOpUBS3KM  KOMITOHEHTa K  KOPIYCY, BBINIOJIHUTE  KOMaHIY
Kommnonent/IIpussiska k koprycy. B oTkpbiBIIeMcst OKHE B 001acT bubiuomexu
Kopnycog Beibepete Kopnyca nonvszosameiis 1 HyKHYH OHOIMOTEKY KOPITYCOB.

a) B obnactm Kopnyca BbiOepere kopmyc K73-15. B OokoBoM crmucke
KOMITOHEHTOB BbIOepeTe «KoHaeHcatopy.

3anonuute Tabauyy coomeemcmaus 66160006 u KII kak Toka3aHo B TaOIuUIE.

BbiBOA Homep KoHTakTa

CBsI3u MeXIy KOMIIOHEHTAaMH W KOPIIyCOM IPOPHUCYIOTCS aBTOMATHYCCKU
(puc. 4.7.1).

Komnonent: KOHAEHCATOP K73-15 Mpen. xopnyc: K73-15

Cexuun: Part 1 v HoBwii kopnyc: K73-15 b4



Puc. 4.7.1 Tlogkmouenue KoHaeHcaTopa K kopiycy K73-15

Haxxmute OK niis 3akpeitus okHa [lpuesaska k kopnycy.

4.8 Co3nanue OubIMOoTEeYHOr0 AemMenTa KonjaeHcatopa K10-43

JUis  TpHUBSI3KM  KOMIIOHEHTa K  KOPIYCY, BBITIOJHUTE  KOMaHIY
Komnonent/IIpussizka k koprnycy. B oTkpbIBIIEMCSI OKHE B 00J1acTH hubiuomexu
Kopnycog Beibepete Kopnyca nonvzosameiis 1 HyKHYH OMOIMOTEKY KOPITYCOB.

a) B oOnactu Kopnyca BbiOepere koprnyc K10-43. B OokoBOM crucKe
KOMIIOHEHTOB BbIOepeTe «KoHaeHcaTopy.

3anonnaute Tabauyy coomeemcemaus 6v160006 u K11 kak moka3aHo B Tabuiie.

BbiBOA Homep KoHTakTa

CBsi3u MeXIy KOMIOHEHTaMU U KOPIIYCOM MPOPHUCYIOTCS aBTOMATHYECKH

(puc. 4.8.1).

KomMnoHeHT: |kongencarop K10-43A Mpena. kopnyc: K10-434

Cexumn: Part 1 ] Hoewifi kopnyc:  K10-43A X

Puc. 4.8.1 Tlogkmouenue koHaeHcaTopa K kopirycy K10-43

Haxxmute OK niis 3akpeitus okHa [lpugsaska k kopnycy.

4.9 Co3nganue 6ubmuoreyHoro snementa pesuctopa OMJIT-0.125

JUis  TpHBSI3KM  KOMIIOHEHTa K  KOPIYCY, BBINIOJHUTE  KOMaHIY
Komnonent/[Ipussizka k koprycy. B oTkpbIBIIEMCSI OKHE B 00J1acTH hubiuomexu
Kopnycog Beibepete Kopnyca nonvzosameiis 1 HyKHYH OMOIMOTEKY KOPITYCOB.

a) B obnactu Kopnyca Beibepere xopiryc OMJIT-0.125. B 6okoBOM cricKe



KOMITOHEHTOB BbIOepeTe «Pe3uctopy.

3anonuaute Tabauyy coomeemcmsus 6b160006 u KII xak mokazaHo B TaOJIHIIE.

CBsi3u MeX1y KOMIOHEHTaMU U KOPIIYCOM MPOPHUCYIOTCSI aBTOMATHYECKH

(puc. 4.9.1).

Komnonenr: PE3WCTOP Mpea. xopnyc: RES 400 - OMNT-0,125

Cexunus: Part 1 W Hoswid kopnyc:  |RES 400 - OMNT-0,125 | | X

Puc. 4.9.1 lonkmroueHnne KoMmoHeHTa «Pe3ncTop» K KOpIycy

Haxxmute OK niis 3akpeitus okHa [lpugsska k kopnycy.

4.10 Co3nanue OMOIMOTEUHOTO 3JIEMEHTA KaTYIIKH HHYKTUBHOCTH

11 -1,2-1

JIns  NpuBSA3KM  KOMIIOHEHTa K  KOPIIYCY, BBIIIOJIHUTE  KOMaHIy
Komnonent/[Ipussizka k kopmycy. B oTkpsiBIIeMcst OKHE B 00acTi bubnuomexu
kopnycog Bblbepete Kopnyca nonvzosamens 1 Hyx Hy0 OMOIMOTEKY KOPITYyCOB.

a) B ob0mactu Kopnyca BeiOepete kopmyc J11-1,2-1. B GOKOBOM CIHCKE
KOMITOHEHTOB BbIOepeTe «KaTymkyy.

3anonnaute Tabauyy coomeemcmasus 6v160006 u K11 kak moka3aHo B Tabuiie.

BbiBOg Homep KoHTakTa

CBsi3u MeXIy KOMIOHEHTaMU U KOPIIYCOM MPOPHUCYIOTCSI aBTOMATHYECKH

(puc. 4.10.1).



Komnonent: |KATYWMKA Mpea. kopnyc: a1-1.2-1

Cexnua: Part 1 W HoBwii kopnyc: n-1.21 X

Puc. 4.10.1 IToakmrouenune koMmrnoneHTa «Katyiika» Kk Kopmycy

Haxxmute OK niist 3akpbiTus okHa [lpussska kK Kopnycy.

4.11 Co3znanne OMOIMOTEUHOTO dIIEMEHTA dIEKTpUIecKkoro coeauanTens OH-
KC-10

Jlnst  TOpUBS3KM  KOMITOHEHTa K  KOPIYCY,  BBINIOJIHATE  KOMaHIY
Kommnonent/IIpussiska k koprycy. B oTkpbiBIIeMcst OKHE B 001acT bubiuomexu
Kopnycog Beibepete Kopnyca nonvzosameiis 1 HyKHYH OHOIMOTEKY KOPITYCOB.

a) B obmactu Kopnyca Beibepere kopnyc OH-KC-10. B GokoBoM crimcke
KOMITOHEHTOB BbIOepeTe «COeTMHHUTENB» ¢ HOMEpOM BXxoza 1.

3anonuute Tabauyy coomeemcmaus 66160006 u KII kak Toka3aHo B TaOIuUIE.

‘ BbiBog, Homep KoHTaKTa

Cps13n MCKAY KOMIIOHCHTAMHW U KOPIIYCOM IIPOPUCYIOTCA aBTOMATHYCCKU

(puc.
4.11.1).

o)
o
o
@
@
@
&

Komnonenr: COEAWHWUTENDb MNpea. kopnyc: OHKC-10

Cexuus: Part 1 v HoBwii kopnyc: | OHKC-10 X



Puc. 4.11.1 [Toaxmouenue koMrnoHeHTa « COeIMHUTENbY» K KOPITYCY
0) Beibepete BTopoii KoMIOHEHT «COETMHUTEIb» ¢ HOMEPOM BBIBOJIA 2.

N 3anonnute Tabauyy coomeemcmeusi 6vi60006 u KII B COOTBETCTBUU C
TabIuIeH.

BbiBOg Homep KoHTakTa

[ToBTOpHTE TE *Ke nercTBus u A «CoeqUHUTENE C HOMEpaMU BBIBOJA C 3-

Haxxmute OK niis 3akpeitus okHa [lpugsaska k kopnycy.

4.12 Co3ganne OMOJINOTEUHOTO DIIEMEHTA 3EMIIU

Jns  TpUBS3KM  KOMIIOHEHTa K  KOPITYCY, BBITIOJHUTE  KOMAaHIYy
Komnonent/[Ipussizka k koprycy. B oTkpsIBIIEMcst OKHE B 001acTi hubnuomexu
kopnycos Beibepere Kopnyca nonvzosameisi 1 Hy)KHYI0 OMOJIMOTEKY KOPITYCOB.

a) B oOnactu Kopnyca BpiOepere kopnyc GND. B GokoBoM crucke
KOMIOHEHTOB BeiOepeTe «GND».

3anonnaute Tabauyy coomeemcmasus 6v160006 u K11 kak moka3aHo B Tabiuiie.

BbiBOA Homep KoHTakTa

Cas3u MCKAY KOMIIOHCHTAMH U KOPIIYCOM IIPOPUCYIOTCA aBTOMATHYCCKU

(puc.
4.12.1).

O

Komnonenr: |3EMMA GHD MNpen. kopnyc: GND

Cekuua: Part 1 w HoewiA kopnyc: | GND *

Puc. 4.12.1 IToaxmrouenue komnoneHta «GND» k kopmycy



Haxxmute OK niis 3akpeiTus okHa [lpugsaska k kopnycy.

5. Co3nanue 3JIEKTPUYECKHUX CXeM rpapuuecKuM peJaKTOpPoOM
DipTrace Schematic

Leab 3aHATHS — U3YYCHHE METOJUKU paOOTHI C TpapUuecKuM peaakTOpoOM
DipTrace Schematic; npuoOpeTeHHEe HABBIKOB CO3MaHUs U O0GOPMIICHUS
DIIEKTPUIECKUX CXEM.

5.1. O0mue cBegeHuss o rpaduueckom peaakrope DipTrace
Schematic

['padpmueckuii pegakrop DipTrace Schematic nmpennasHadeH misi pa3pabOTKu
ANEKTPUUYECKUX  MPUHIUMNHAIBHBIX CXEM C  HCHOJIb30BAHHEM  YCIOBHBIX
rpaduueckux 06o3HaueHuit aaemMeHToB. [lpu stom YI'O DPD moryt usBnekarbcs
U3 COOTBETCTBYIONIEH OMOJMOTEKM WM CO3[aBaThCsl CPEICTBAMH CaMOU
MIPOTPAMMBL.

Ecnu He pa3pabaTeiBaeTCs y3€J1 Ie4aTHOM IIIAThI, TO IPU BHIYEPUMBAHUH CXEM
oepyrcsa YI'O sneMeHTOB, He CBS3aHHBIE C UX KOHCTPYKTUBHOM O0a3oi. Takas cxema
MOET HMCIOJIb30BAThCS KaK WILIFOCTPATUBHBIA MaTepuai. [Ipy BO3HMKHOBEHUHU
HeoOxoaumoctu pazpabotku Il ee Hamo [IOMOJHUTH COOTBETCTBYIOIIEH
KOHCTPYKTOPCKO-TEXHOJOTUYECKON HH(pOpMaIue.

[Ipn BeIMOSHEHMM TIpoeKTa ¢ pa3padborkoit y3na IIII cxema npomkHa
dbopmupoBaThCcs M3 OMOIMOTEUHBIX DJIEMEHTOB, KOTOPHIC BKIIOYAIOT TIOJHYIO
nH(OPMAITUIO O KOHCTPYKTHBHBIX 0COOCHHOCTSX DPD 1 MX MOca09HbIX MEeCTax Ha
[111.

3amyck nMporpaMmbl OCYHIECTBIIIETCS yepe3 KHOMKY «Ilyck» ¢ mociaeayronmm
BHITIOJIHEHUEM B BhIMagaronieM MeHto komaHp «IlIporpammen», «DipTrace» u
«Schematic».

5.2. Co3naHue cxeMbl 3JIEKTPUYECKO MPUHUUITHATIBLHOM

ChopmupoBath (parMeHT CXEeMbl BJIEKTPUUYECKON MPUHIUIHUAIBHOM,
MpeJICTaBICHHON Ha puc. 1.2.
1. 3Banmycrtuts rpadudeckuii pegakrop DipTrace Schematic.
2. Hacrtpouts KOH(pUrypamuo rpadguyeckoro penakropa.
JList 3TOro HeoOXOAUMO:

e B Mento @aiin menknyth JIK no ctpoke Ilapamempor cmpanuywi. IlosBATCS
nuanoroBoe OkHO [lapamempwvr cmpanuywvi. B obmactu [llabron nucma
«BBIOpaTh» hopmat A3 wnu uepes KHONKY Pazmep nucma B okHe [lupuna 3anath
pazmep 420 mM, a B okHe Boicoma — 297 mm (puc. 5.2.1). Haxarts kHonky OK.

e B mento Buo menkuyth JIK o ctpoke EOunuysl uzmepenus u BbIOpaTh
€MHUILY U3MEPEHUS mm.

B MeHIO Buo WENKHYTh MO CTPOKE M3meHenue cmanoapmmuvix, NOSIBUTCS
auanoroBoe okHo Cmanoapmmublil wiae cemku. B HeM yCTaHOBUTH HOBYIO CETKY
rpadguueckoro penakropa ¢ marom 1,25 mm. is storo B obnactu 3uaueHue




HaOpath Ha KIaBuarype 1.25 u HaxaTh KHOMKY /Jobasums (puc. 5.2.2). Haxats

kHonKy OK.

e B mento Buo menkuyTh no ctpoke [llae cemxu v B BbINIaBIlIEM OKHE BHIOpATh

Y HaXXaThb Ha pazMmepe 1,25 mm.
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Pucynok 5.2.1 [TapameTpbl CTpaHUIIBI
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Pucynok 5.2.2 JIoGaBieHue 1mara CeTKu



3. YcraHoBUTH 371eMeHTHI. (B3auMHOe pacnoioxKeHre 3IeMEHTOB TOKa3aHO Ha
puc. 5.2.3.) Jlnsg o3Toro BBINOJHUTH KoMaHabl buobauoreka/llogkiawdyenue
omoamorek. IlosBUTCS OmHOMMEHHOE OKHO [loOkniouenue  oOubauomex
KOMMOHEHTOB (puc. 5.2.4). B rpynnax BeiOpaTh Kopnyca nonvzosamensn. B obnactu
bubnuomexu epynnet HaxaTh KHONKY /[obasumb Oubauomexy. B mosBUBIIEMCS
cranaaptHoM okHe Windows HyXHO BbIOpaTh ¢aitn OP3.1ib u HaxxaTh KHOMKY
«OT1kpbITHY. [locne satoro Haxkath kHONIKY OK B okHe [lookatouenue oubauomex

KOMNOHEHRMOSE.

Pucynok 5.2.3 B3auMHOE pacIionoXeHue JIEMEHTOB

MoaknoueHWe BUBNWOTEK KOMNOHEHTOB
I'pynnm bUGAMDTEKM rpynnbl
[KomnonerTe T [nsA [‘EF.'-aﬁn GuGAMOTERH mchchgeﬂ
Kopnyca
KoMNoOHEHTH NoAbL30BaTENA
HNotGaesurs Yaanurs
CeoAcTEa rpynno
Hma: ButinMoTERM NpoexTa
® KOMNOHEHTH W KOpMYCa
TOALKO KOMNOHEHTH
ToabKo Kopnyca JoGaeuTe GHGAHOTEKY
[ Copruposart GuGauoTexu no umenam JoGiasuTb KaTanor UnanuTh BLIGpaHHOE

BHumanue: rpgnnhl KOpnycos He o‘roﬁpaxamca B CxemoTexHuke MPH YCTAHOBKE KOMMNOHEHTOE.

OoK Otmena

Pucynok 5.2.4 Tloaknrouenue OUOIUOTEK KOMITIOHEHTOB

a) B OokxoBom MeHI BbIOpaTh KoHueHcatop KHO-43A u umienkuHyth 1o
anemenTy. Haxatp Ha knaBumry R (Ctrl+R), anement nosepuetcs Ha 90°. Ilocne



ATOTO KypCOPOM yKa3aTh Ha pab0OveM MOJIe MECTO JIJISl €T0 Pa3MEIIEHUs — TOYKY C
koopauHaTtamu (128; -31) 1ub0 BBECTH 3TH KOOPAMHATHI ¢ KJIaBUATyphl. [ yero
nienkHyTh JIK Ha ose i yctaHoBKH 25ieMenTa, 3aTeM [1K o aneMenTy u BoIOpaTh
CpoiicTBa, MOABUTCS AHaoroBoe okHo CBoiicTBa KoMIoHeHTa B nose X — 128,
3aTeM B 1oJie koopauHaTel Y — -31 u Haxkath OK. D1eMeHT OKakeTcsi B TOUKE C
TUMU KOOPJMHATAMHU.

0) Beiopats anement OMJIT 0,125, menkHyTh 10 3ieMeHTy. Pa3BepHyTh ero
Ha 90° ¥ TOMeCTHUTh Ha pabodeM IoJIe TPU TaKKX pe3rcTopa B Toukax (-162; -38,5),
(-137; -8), (-82; 6). MacmTad n300paskeHuUs MPH ITOM I1eJIecO00pa3HO YBEIUIHTh,
Ha)aB HECKOJIBKO Pa3 Ha KJIABHUIITY CEPBIA «+».

B) Jlanee Takum xe cnocoboM yCTaHOBUTh KaTyIIKy HHAYKTUBHOCTH D 1-1.2-
1 B Touky (100; -5), nmon K/1403-1IA BAP Beptukaisno B Touky (-123,5; -44),
kouaencarop K73-15 8 — (-151,5; -42) u tpansuctop KT3102G B (-116; -24).

r) Teneps HykHO ycTaHOBUTH B MUKpocxemy K51111Y2. Buauane yctanoBUM
1-ii Bentens. ns sToro HeoOxoaumo BbIOpaTh anmemeHT «HE-WM» kopmyca
K511I1Y2 ¢ OGokoBoOIi MMaHead, YCTAHOBHTh B TOYKY ¢ KoopauHatamu (-74,5; 25).
[enkuyTs [IK 1o snementy u B Ceoticmeax Haf0 NMPOBEPUTH, UTOOBI B 00JACTH
Memxa cexyuu ctosina 1 u guaxex B nosue Paspewums cexyuu (puc. 5.2.5, a). 3atem
BCIO ATy MPOLIEYPY MOBTOPUTH MPU YCTAHOBKE 2-TO BEHTHJISI B TOUKY (-19,5; 25) u
Memkxka cexyuu - 2.

YcranoButs 3-i u 4-i1 Bentuiu. CHoBa BbIOpaTh aneMenT «2M-HE» KS1111Y2
B O0KOBOI1 manenu, HO B obmactu Part Num teneps 3aaats 3 (puc. 5.2.5, 0) B TOUKy
(-67,5; -30). ns storo menkHyTh I[IK B okHe Part Num m BBecTn 3. Haxarp Ha
kHonky OK.

OTy npoleaypy NOJTHOCTHIO IIOBTOPUTH NP YCTAaHOBKE 4-TO BEHTHJISI B TOUKE
¢ koopauHaramu (-12; -30).
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Pucynox 5.2.5 (a - ciieBa, 0 - cipaBa) CBOMCTBa KOMITOHETA

n) YcTaHOBUTH BEHTWIM MHUKpocxembl 133JIA6. Jlns 3TOro mienkHyTh Ha
00koBoOIi TaHe I u BeIOpatTh aneMeHT «4-HE» 133JIA6. AraniorudHbIM ciocoO0oM
YCTAaHOBUTH JIBa BEHTHJISI 3TOM MUKPOCXEMbI B TOUKH ¢ KoopauHatamu (35; 15) u
(35; -40.,5). Hlenknyts I1K.

e) Tenepb pa3mMecTuTh ANMEKTpUUECKU coearuHuTENb. [IlenKkHyTh U BBHIOPATH
anemeHT ON-KS-10. TlockosibKy COEIMHHUTENb COCTOMT W3 CEMU OJIMHAKOBBIX
AJIEMEHTOB, BCE WX Pa3MECTUTh BepTUKaIbHO B psa. Ilpome sty mpouenypy
BBITNIOJIHUTD, €CIIM BHAUYaJe YKPYIMHUTh MacIITald (TPHKIbI Ha-KaTh Ha «+»). 3aTemM
YCTaHOBUThH Kypcop B 1-10 Touky ¢ koopauHatamu (141; 17,5) u menknyts JIK.
[Tocne sToro, mocieaoBaTEeNbHO IIENKas MECTh pa3, YCTAHOBUTHh WX JPYT TOJ
JIpyroM B TOUYKH ¢ koopauHatamu (141; 12,5), (141; 7,5), (141; 2,5), (141, -2,5),
(141, -7.,5), (141; 12,5) Tak, Kak 1mokazaHo Ha puc. 5.2.6.

[Tocne 3TOTO KAXKIOMY COSAMHUTENI0 YCTAHOBUTh B CBOWCTBAX OJMHAKOBYIO



MeTKy U Memxky cekyuu yCTaHOBUTB OT 1 110 7.

Pucynok 5.2.6 Pa3Melienue coeimHuTENIeH

4. ITpoBectn HIVHY. Js 3TOrO BBITOJIHUTD KOMaH/1bl
O0bexThl/Cxema/Ycranoka muHbl. [lluHy npoBemem Mexay BceMHu
aneMeHTamu cxeMsl. [loaromy menkuyts JIK B 1-i1 Touke ¢ koopaunaramu (-199; -
38.,5) u, He ornyckas JIK, npoBecTH BEpPTUKAIBHYIO JUHUIO 10 W3ruda B TOUKY (-
199; 65), ornyctutre JIK. CHoBa Haxate JIK wu, ynepxkuBasg ee, mpoBecTH
TOPU3OHTAIBHYIO JIMHHUIO OT Toukw (-199; 65) mo toukm wmsrumba (-80,5; 65),
ornyctuth JIK. IlomoOHBIM 00pa3om mpoBeCTH MIMHY A0 KOHIA Yepe3 OCTAIbHbIC
ceMb Touek ¢ koopauHaTamu (-80,5; -40), (-22,5; -40), (-22,5; 65), (31, 65), (31; -
40), (85,5; -40) u (85,5; 65). lllenxuyts [1K. B pe3ynbrare moSBUTCS U300paKeHUE
muHbI (00BIYHO) CUHETO 11BeTa (puc. 5.2.7).
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Pucynok 5.2.7 Pacniono>xeHue ILIMHBI HA CXEME

5. IlpoBecT »HIEKTPUYECKUE I1IEMM MEXKAY BBIBOJAMH  JJIEMEHTOB,
HaXOJISAIIUXCS pAaOM. Jlnst 3TOTO BBITIOJTHUTH KOMaH bl
Oo0bexThI/CxemMa/YcTaHOBKa CBA3H. UTOOBI COEIMHHUTH BBIBOABLI JJIEMEHTOB,
Hasio0 menkHyTh JIK Ha oiHOM BRIBOJIE U, HE oTnyckas JIK, mepemecTuTs Kypcop Ko
BTOpOMY BbIBOAY. [Tocne atoro ormyctuts JIK u Haxkats I1K.

Jlst moAKIIOYEHUsT BBIBOJIA K ITMHE HeoOxoaumo mienkHyTh JIK Ha BbIBOAEC
(WM Ha JTMHUU CBSI3U JABYX BBIBOJIOB) U, He oTiyckas JIK, mepemecTuTh Kypcop K
mmHe. Otnyctuts JIK, menknyts T1K. IlonydyeHHbd pe3yabTaT NpelcTaBieH Ha
puc. 5.2.8.

[Ipu coequHeHNnn ¢ MUHOW MPUCBOUTH UMEHA CETSIM.

ITocne 3Toro coeTMHUTH BHIBOJIEI IO CETSIM:

cetr0: C2(-125,5; -9) ¢ VT1(-111; -9);

cetbl: R1(-180; -9) ¢ C2(-137,5; -9), ¢ VDI1(-155; -15) u ¢ R2(-155; 1) u ¢
mmHOoM; XS1(1-#1 BBIBOJ) C IIMHOM;

cerb2: VT1(-99,75; -0,25) ¢ R3(-99,75; 9) u ¢ mmuHoit; Bxoasl snemenTa 1-ro
BenTens saementa K5111TY2 (-70,5; 45), (-70,5; 35) ¢ muHoi;

cetb3: R2(-155; 21) ¢ mmHoi; Beixon 1-ro Bentens snmementa KS1111V2 ¢
mHoi; [lepBslit Bxox 4-ro BenTens aneMmenta KS1111Y?2 ¢ munois;

cetrd: R3(-100; 35) ¢ mmnoit; C1(95; -5) ¢ L1(110; 10) ¢ muHOiA;

cetbS: Bxomer 3-ro BuHTens sneMmenta KS51111Y2 ¢ mmnoi; Breixon 4-ro
BuHTENA dnemenTa K51111VY2 ¢ mmHoii;

ceth6: /IBa HIKHUX BXoda 1-ro BuHTEns 3aemenTa 133J1IA6 ¢ mmHOi; Beixon
3-ro BunTels dmementa KS111TY2 ¢ mmHOM;

ceth/: Bxonpl 2-ro BuHTes anemenTa KS111TY2 ¢ mmHoit; JIBa HUXKHUX BXO/a
2-ro BuHTEd neMenTa 133JIA6 ¢ muHOM;

cetb8: Hwxuuii Bxona 4-ro BuHTens sneMeHta KSI11ITY2 ¢ mmuHoi; JIBa
BEPXHUX BXx0Ja 2-r0 BUHTEJ 3yiemeHTa 133JIA6 ¢ muHoi;

cetb9: Beixon 2-ro Buntens anementa KS111TY2 ¢ munoi; [IBa BepxHUX
Bxoja 1-ro BunTens sneMmenTa 133JIA6 ¢ mmHOIA;

cetb10: Beixop 1-ro Buntens anementa 133JIA6 ¢ munoi; XS1(2- BBIBOM) €
IIMHOM;

cethbl 1: Beixon 2-ro Buntens sneMmenTa 133JIA6 c munoit; XS1(3-i BEIBOI) €
IIMHOM;

cetp12: L1(128,5; 10) ¢ XS1(6-0i1 BeiBOx); R1(-180; -29) ¢ mmnuoi; VD1(-155;
-29) ¢ mmunoi; VT1(-100; -18) ¢ mmHoi;

cetb13: XS1(7-#1 Be1BOA € mmHOM); C1(95; -15,5) ¢ mmHoIi1;

6. IlpoBepuTh BO3MOXXHBIE CHHTAKCUYECKHE OIIMOKH, JTOMYILEHHBIE MpHU
CO3/IaHUU CXEMBI.

Jns  osroro BeIMOAHUTH KomaHAbl IIpoBepka/Ilpoepka cBszei(ERC).
OTkpoercsi OAHOMMEHHOE OKHO, B KOTOPOM HPHUBOAMUTCS NEPEYEHb MNPOBEPOK,
BBITIOJTHSAEMBIX TPOTPaMMOM.



[Tocne »TOTO mWMpOrpaMMON MPOU3BOAMTCS TOWUCK OIMHOOK, PE3yIbTaThl
KOTOPOTO BBIBOJSATCS Ha 3kpaH. Eciu B cxeme NpUcyTCTBYIOT OIIMOKH, TO CITUCOK
OIIMOOK Oy/IeT BHIBE/ICH B JUAJIOTOBOM OKHE.

7. [Hnsa 3anucu  cOpMHpPOBAHHOW  CXEMbl  BBINOJIHUTH  KOMAaHJbI
®aiin/Coxpanuts kak. OTKpoercss auanoroBoe okHO CoXpaHHMTh Kak, B KOTOPOM
HEOOXOMMO yKa3aTh MAaIKy JUlsl XpaHeHMs npoekTa. Eciau Takas nanka He Oblia
CO37iaHa PaHee, TO €€ MOXKHO co31aTh oA umeHeM «IIpoex». [locne 3Toro OTKpsITH
nanky «IIpoext» u B ctpoke «Mms ¢aiina» nabparh «Cxema». lllenkHyTsh 1Mo
naHean « CoOXpaHUTh».

8. [l ynmakoBKuM cxeMbl Ha nedatHyto miaty (pazmemenus Ha Il kopmycoB
OPD ¢ yka3aHueM D>JEKTPUYECKHX CBS3€M MEXKIy HUMH B COOTBETCTBHM C
NPUHIMIIHATBHOM CXEeMOM) ee HaJlo 3amucatb B BHUAE CHUCKAa COEAMHEHUH.
[Tocnennuii Bkitouaet B ce0s criucok PO u nieneit ¢ ykazaHrueM HOMEPOB BHIBOJIOB
DP3, K KOTOPBHIM OHU MOAKIJIFOYEHBI.

Hns storo B MeHro Dain/OkcnopT BbimojdHUTh KoManay Netlist/P-CAD
Netlist... B otkpbiBiiemcs crannaptHom okHe Windows ykazatek nanky «IIpoext»
u ums Qaitna cnucka coeauHeHuii — «Cxema» ¢ pacmupeHueMm .net. Haxartb
kHonKky OK. Cxema OyieT coxpaHeHa.

[Iponenypa co3manust CXeMbl JIEKTPUYECKOM NPUHLUIIMAIBHON 3aBEpLICHA.
MOo>KHO MpUCTYynaTh K pazMenieHuo PO Ha nmeyaTHOM 1iaTe.
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Pucynok 5.2.8 Pe3ynbTaT cXembl

6. Pa3menieHue KOHCTPYKTHBHBIX 3JIEMEHTOB HAa NeYATHOM nJare

Heab 3aHATHA — U3y4YEHUE METOJUKHU PabOTHI ¢ TpapUUECKUM PeAAKTOPOM
DipTrace PCB Layout; mpuoOpeTeHHE HAaBBIKOB TPH PEIICHUH 3aJa4d
pa3MelleHns] KOHCTPYKTHUBHBIX 31eMeHToB POC Ha meuaTHO 1uiare.



6.1. Oourue cBenenns o rpadpuueckom penakrope DipTrace PCB Layout

I'padpuueckuii pemaktrop DipTrace PCB Layout mnpeaHasHaueH s
BBITIOJIHEHHS pa0OT, CBA3AHHBIX C TEXHOJIOTHEH pa3pabOTKH U KOHCTPYUPOBAHUS
y37I0B TleuaTHbIX iaT. OH MO3BOJISET yIAKOBBIBATH CXEMBbI Ha TUIATY, 33/1aBaTh
pasmepsi I, muprHy TPOBOJHUKOB M BEJIMYMHY WHIUBUTYAIBHBIX 3230POB IS
Pa3HBIX MPOBOJHUKOB, 3a7aBaTh pa3Mephbl KOHTAKTHBIX ILIOMIAI0K U THAMETPHI
NEPEXOJHBIX OTBEPCTHH, JKpaHHBIC CJIOU. PemakTop MO3BOJISAET BBHINOJIHATH
MapkupoBky OPD, HX pa3MmelleHus, HEaBTOMATHYECKYI0 TPacCUPOBKY
MIPOBOJHUKOB U (OPMHUPOBATH yHpaBistomue Gailyibl s TEXHOJIOTHYECKOTO
000opyn0oBaHUA.

3amyck MporpaMMbl OCYIIECTBIIsIeTCs uepe3 KHOMKY «Ilyck» ¢ mocmemyronmm
BBHITIOJTHEHUEM B BBINQJIAOIIEeM MeHIO kKomaHja mporpammbl DipTrace m PCB
Layout. IIlenuok meimm no PCB Layout 3anyctut nporpammy. B ToM ciyudae,
eClIi Ha KOMITbIOTEepe 3amylleHa ojgHa u3 mporpamm DipTrace, HeoO6XoauMo
menkayTh JIK mo komanae Tools. Otkpoercs Bwinagaromee MmeHro. [llemuok
mpimu 1o PCB Layout 3amyctut nporpammy. Ilpu sToM gelcTByroIias
mporpaMma He 3aKpOeTcs, a TOJBKO CBEpHETCS, U K HEll Bcerma MOKHO Oyner
BEPHYTHCH.

DxpaH rpaduyeckoro peaakropa PCB Layout npeacrapieH Ha puc. 6.1.1.

[TukTOrpaMmMbl MEHIO HHCTPYMEHTOB CJICTYIOIIHE:

1. Zoom Window — mMacmTabupoBaTh OKHO;

2.Zoom Extends — macmrabupoBath 1o pa3Mepam;

3. Undo Zoom — nipeapiyIimii MaciTad 1 IO3HIIHS,

4. Scale — macrra0;

5. Grid Size — mar ceTku;

6. Line — pa3merieHue JIMHAN;

7. Arc — pa3meliieHue 1yru;

8. Rectangle — pa3meriieHrie npsiMOYToJIbHUKA,

9. Filled Rectangle — pa3meriienrie Herpo3pavyHOro MpsSMOYToJIbHUKA,

10. Ellipse — pa3merieHue sumiica,;

11. Filled Ellipse — pa3meriienre HEMpO3pavHOro 3JUTUIICA,;

12. Polyline — pa3meriieHre JOMaHHOM JTMHUM;

13. Polygon — pa3meriieHue mojauroHa;

14. Place Text — BcTaBUTH TEKCT;

15. Place Picture — BcraBuTh H300paXKEHUE;

16. Current Shape and Text Layer — cj1oit ycTaHOBKH (HTYp U TEKCTa,

17. Arrange Components — ynopsiiouuTh KOMIIOHEHTBI;

18. Run Auto-placement — 3amyck aBTO-NIO3UIIMOHUPOBAHMUS;

19. Auto-place Selected — aBTo-TI03MIIMOHMPOBAHUE BBIICIICHHBIX;

20. Placement Setup. .. — HaCTpOMKHM MO3UIIMOHUPOBAHNS,

21. Default Mode — pexuM 1Mo yMoT4aHHIo;

22. Measure — u3mMepuTesb pacCTOSTHUIA,

23. Define Origin — ¥3MeHUTh HAYaJI0 KOOPMHAT;

24. Place Component... - BCTaBUTbh KOMIIOHEHT;



25. Component Placement Side — cropoHa ycTaHOBKH KOMITOHEHTA;

26. Place Pad — BrIBOL;

27. Place Static Via — MeXCIIOMHBIN Tepexo;

28. Place Mounting Hole — texHomoruueckoe oTBepCTHE;

29. Place Copper Pour — 3aiuBKa ITyCThIX 00JIaCTeH;

30. Place Table — BcTaButh TabNMILY;

31. Route Manual — yctaHoBKa Tpacchl Bpy4HYTO (~);

32. Edit Traces — penakTrpoBaHHe TPACChI B COOTBETCTBHH C YIJIAM;

33. Free Edit Traces — cBobo1HOE pelaKTUPOBAHKE TPACCH;

34. Route Setup — mapaMeTpbl TPaCCUPOBKH;

35. Run Autorouter — 3arryck aBTOTpacCUpOBKH;

36. Autorouter Setup — HaCTpONKHU aBTOTPACCHPOBKY;

37. Place Board Outline — onpenenenune rpanuiy miathl (00JIaCTH TPACCUPOBKH);
38. Check Design — moka3ath OIIHOKH TPACCHPOBKHU;

39. Design Rules — mapameTpbl poOBEPKH OIIHOOK;

40. Current Signal/Plane Layer — TexyIiuii CUrHaIbHBIH/SKpAHHBIHA CIIOM.
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Puc. 6.1.1

6.2. PasmenieHue 3J1eKTPO-PaAU03JIEMEHTOB HA MEYATHOM IJIaTe

[Tocne 3amycka mnporpammel PCB Layout crnemyer HacTpouTh €ro
KOH(UTYpaLHIO.



1.ITo xomanmam View/Units BeiOpaTh METPUUYECKYIO CHCTEMY €IHHUI] —
mm. Jlanee ycraHaBiuBaeMm pasmep ceTku 1,25 mm. Iy 3TOro moMecTHUTh
KYpPCOp B CTPOKE COCTOSIHUH B I0JI€, TOKA3bIBAIOIIEE TEKYIIYO CeTKY. [LlenkHyTh

JIK u BBecTH 1,25. Haxarts knaBumy Enter (puc. 6.2.1).

tion

Layer

Programs Help

|

ﬂ |1,25mm j le
&

PE NN

BRIDGE CAN CAP

Puc. 6.2.1

2. 3arpy3uTh Bce OMOIMOTEKH, U3 KOTOPHIX ObUIM HaOpaHbl 3JEMEHTHI
cxembl. Komanmamu Library/Library Setup ortkpeiBaetcst okno Library

Setup (puc. 6.2.2).

Library Setup
Active All Libraries
[~ iGet Libraries from Folder: EE"]‘_E[EAL [EIEEEI:?I Il_:EB Li]hrary] ~
Enera ihrary
|[Z:\nglam Fileg\DipTraceilib SMT [General SMT Library)
BGA [Ball Grid Array)
_ BAFP [(Bumpered QFP)
GEMERAL [General PCB Library] » < BRIDGE [Bridge Rechfier]
SMT [General SMT Library) CAN [Metal Can)
SMT [Eenera_l SMT Library) CAP [Capacitor]
BGA [Ball Grid Array) - CAP_SMD [SMD Capacitor]
BQFP [Bumpered HFF"_]_ J CDFP [Ceramic DFP)
EE'I"DE'E [Blngge]Hecllller] = CDFP [Ceramic DFP)
etal Can CDFP [Ceramic DFP)
CAF [Capacitor] CDFP [Ceramic DFP)
CAP_SMD [SMD Capacitor) Del CDFP [Ceramic DFP)
CDFP [Ceramic DFP) CDFP [Ceramic DFP)
CDFP [Ceramic DFP] CDFP [Ceramic DFP)
EEFE {Eeram!c BFE} CDFP [Ceramic DFP)
eramic CDFP [Ceramic DFP)
CDFP [Eeramic DFF] COM_MISC [Mizc Connectors])
CDFP [Ceramic DFP) CON_PCI [Compact PCI Connector] “
CDFP [Ceramic DFP) MM Pri Mamnack PUCannecharl
CDFP [Ceramic DFP)
E[_:'F_P_[_':_:E“_a'_'_‘if [)F_p] ) v Add Delete

Puc. 6.2.2

[TosiBUTCS OJHOMMEHHOE OKHO YMpaBJieHHs OUOIMOTEKaMHU, B KOTOPOM
11si 1o0aBJIeHHST B CIIUCOK HOBOUM OmOnuorexku HaxkaTh kHonky Add. [Ipu
9TOM HYXHO Oyzer yoparth ranouky ¢ mojst Get Libraries from Folder, ecnu
Baia OMOJIMOTEKA JIS)KHUT HE B ITOH Mamke.

[Tocne storo B ctanmaptHoMm okHe WIindows BeIOpaTh HyXKHYIO OHOITHOTEKY
(puc. 6.2.3). Ecnu HeoOXoauMo, cHOBa HaxaTh KHONKYy Add u mo0aBuTh
cnenyronyro O6mbnuorexy. Takum ke cmocoboM Hago 3arpy3uTh Bce

HCIIOJIB3YyCMBIC TIIpHU CO3JaHHUHN CXCMbI

<<

OMOJMOTEKY W KHOIIKOM



MEPEMECTUTH UX B CITUCOK aKTUBHBIX OMOITMOTEK.

Library Setup
Active All Libraries

~ GetL 4 OTepEmb “
C:A\Progr| | Manka: | , Libs j EF '

GENERZ maA [arta uzmeHeHnA
SMT (Ge | B8 lab1.iib 08.01.2015 19:15
SHT [Ge
BGA (Ba
BQFP [B
BRIDGE
CAN [Me
CAP [Ca
CAP_SM
CDFP[C < N
CDFP [C

CDFP (€ Vs oaiina: [ab b
CDFP (C

EEEE {E Tun paiinos: | Dip Trace Libraries ~| Dmvena

CDFP [C
CDFP [Ceramic DFP)

L
CDFP (Coramic DFF) Delete

Cloze

Puc. 6.2.3

3aTeM TOJI3YHKOM 3arpyK€HHBIX OMOJMOTEK HAWTH CBOIO OMOJHOTEKY H
MOJKIIOYUTH ee (puc. 6.2.4)

& PCB Layout = =
Eile Edit View Objects Library Route Placement Verification Layer Programs Help
D dSRE @B 88 @@e CfEm <[k m+ Gl -] caem B |w &g @
NOOEOOA & s [lpmsy | & | b & & wer o
S0T s0T 550 550 550 550 150 TS0P ZIP Library1 4 4
RES 400|
Capacitor
DIP14 .
DIP_VAR
Transistor
|
Induct .
DIP14-2
ON-KS5-10
X=68,75 mm ¥=32,5 mm

Puc. 6.2.4

[Tociie 3TOro MBI JOJDKHBI TPUCOCIWHUTH CXEMy C KOMIIOHCHTAMH,
cKoHUTYypHrpoBaHHYyt0 ¢ Tomoripio DipTrace Schematic, BBITIOJIHHB KOMaHIBI
File/Renew Design from Schematic/By Components. B oTkpbIBIieMcsl OKHE



BbIOMpaeM (ailsl 0 cxemMol U OTKpbIBaeM ero (puc. 6.2.5).

@ OTEpBITE
Manka: | | nafl j EF '
A : Jata ameHeHnA
(¥ lab.dch 05.12.2014 22:58
< >
Wma paitna:  |lab.dch
Tun dhaitnos: |Dimeu:e Files (*.dch) j OmaeHa |

Puc. 6.2.5

[locne sToro Ha paboueM moJie JOJKHBI MOSBUTHCA KOHTYpbl OPD u cBs3u
Mexay Humu (puc. 6.2.6).

OnHoBpeMeHHO (HOPMUPYETCS TEKCTOBBIM (Dailyl, B KOTOPHIHA 3aNMCHIBAIOTCS
BO3ZHMKIINE MPHU TPAHCISLUUA OMIMOKK U MPEeAYNpEXKACHHS (€Cld eCTh OIIMOKH,
3arpy3ka (Qaiina coeauHeHuid He mpowusoiaeTr). Heobxomumo mnpocMoTpeTh
nepevyeHb OMMUOOK U MPeayNpexACHUN U UCTIPABUTH BCE OLIUOKHU.

4.YcTaHOBKa KOHTYpPa NIEYATHOM IJIaThI.
ITo xomangam Route/Board Points ykasats pa3mep 1miathl, MpeBHIIIAIONIHIA
rabapuTHBIC pa3Mepbl MeYaTHOM TuiaThl (B HAIleM HpUMEpe 3aJaTh C 3amacoMm



250x250 mM) u mocTaBUTH rajouky Ha mojie Create Rectangular Board (puc.

Board
Paints [ Incremental
1 - X=-21.4; ¥Y=10.35 .o
2 - X=228.6; Y=10.35 X mm
3 - X=228.6; Y=260.35 Y- [0 mm
4 - X=-21.4; Y=26035

-

v Create Rectangular Board

Width: 2590 mm Height: [250 mm

[~ Create Circular Board

Radius: |0 mm
oK | Cancel |
Puc. 6.2.7

["panuLip! 11aTHI TOKA3aHbI HA pHC. 6.2.8.

Puc. 6.2.8

5. IlpucTynuTh K pa3MelleHuIo 3JieMeHTOB. KputepueM kauecTBa pa3MelieHus
CYMTATh MUHUMAJIbHYIO CYMMapHYIO JJIMHY COeAMHEHUMN. 17151 3TOTO BBIMOJIHUTH
koMannbl Layer/Layer Setup. YcranoButs Tekyuium cioit Top.

[Ipr ycTaHOBKE 3JIEMEHTOB PENAKTOpP MO3BOJISIET MAHUIYJIMPOBATH WMH:
BpalllaTh, IEPEMEIIATh, A€1aTh HEBUAUMBIMH TEKCTHI.

Bpamate BeIOpaHHBIN 3J€MEHT MOKHO BOKPYT TOYKHM MpPUBS3KHU. s 3TOTO
ero BelACAI0T U HaxaTtueM kinaBuin CTRL+R moBopauunBarT npoTuB 4acoBoi
crpenku Ha 90°.

DyieMeHThl HeoOXoauMmo pas3Mmemars BHYTpu KoHTypa IIII Tak, 4TOOBI
CyMMapHasi JJINHa COeAMHEHUM Obljia MUHUMAaIbHOH (puc. 6.2.9).



Puc. 6.2.9

6. ITocne 3aBepmenus pasmenienus PO nHa [T nenecoodbpa3Ho BHITIOIHUTD
MUHUMU3ALNIO  JUIMH ~ COCAMHEHMH IyTeM  [EpPECTAHOBKU  JIOTMUECKU
HKBUBAJIEHTHBIX CEKUMA M BBIBOJMOB. JlJIsi 3TOro HyXHO BBIOpaTh OJHY U3
NUKTOTPaMM B MEHIO!

- Arrange Components — ynops104uTh KOMIOHEHTHI;

- Run Auto-placement — 3amyck aBTO-TIO3MIIMOHUPOBAHUS;

- Auto-place Selected — aBTo-mo3unOHUpOBaHKE BbIIE-ICHHBIX.

7. PesynbpTrat pasmenienns PO Ha meyaTHON miaTe HEOOXOAMMO COXPAHUTh.
Jlnst aToro BeIMOMHUTE KoMauael File/Save As. B crangaptaoM oxue Windows
B okHe «Mms daiina» BBecT «Pasmemenuey. Haxats kHONIKY COXpaHUTh.

PesynbTaT pasmenienus snementoB Ha I1I1 Oyaer coxpaHeH B BUJi€ OTAEIBHOTO
¢aiina ¢ pacimpenuem .pch.

3agavya pa3MelieHusl dSJEMEHTOB Ha MEeYaTHOM IulaTe pelieHa W MOXKHO
MPUCTYNATh K TPACCUPOBKE IE€UATHBIX MPOBOJHUKOB HA ILJIATe.

6.3 ABTOMaTH4YecKasi TPACCHPOBKA MPOBOIHUKOB MEeYATHBIX IJIAT.

CHadalia 3aJ1aiiM HacCTPOWKH aBTO TpaccupoBIinrka Route/Autoroute Setup
(puc. 6.3.1). B Hactpoiikax Grid Router ormenute ommuio Use All Routers u
u3menute napamerp Number of Layers (koimmaecTBo ciioeB) Ha 1 — TpaccupoBka
OyZeT MpOU3BOAUTHCS B HIDKHEM CIIO€. BbI MOXETE M3BMEHHUTH ITOT MapaMeTp Ha
2, TOorJa TpacCUpOBKa OYIET BBIMIONHATHCSA B IBYX ciosix. Takxke Bwl moxkere
U3MEHUTh KAa4eCTBO TPACCHPOBKHU, M3MeHsAs mapamerp AuUto Setup, Ho Goinee
KaueCTBEHHasi TPACCHPOBKA 3aHUMAET OOJbIlle BPEMEHM, T.K. BBIMTOIHIETCS
HECKOJIbKO BapMAaHTOB Pa3BOJKM M BbIOMpaeTcs HAaWIy4yIIni U3 HUX. BeiOupaem



Auto Setup: Normal xak Han6oJiee ONITUMAIBHBINA C TOYKHU 3PCHHS Ka4ecTBa U
JUTUTEIPHOCTA TPACCHUPOBKU. BBICTPBIA PEXKHM MOXKHO HCIOIB30BaTh IS
HECIIO)KHBIX JBYXCIOWHBIX IUIaT WM [JIs TMPEIBAPUTEIHHON TPacCUPOBKH
CJIO’KHBIX MHOTOCJIOWHBIX TIJIaT (KOTJa KaueCTBEHHAs Pa3BOJKA 3aHUMAET OUYCHb
MHoOTO Bpemenn). Haxmure OK miist npuMeHeHus n”3MEHEHU .

Grid Router Setup
Auto Setup: Mormall - Set by Default
Create Traces } Comect ]
Angles: 0% 45 | deg.

Number of Layers: 2 j

[v Usze All Layers

|~ Route without Yias

[~ Use Prionty Layer Directions
-
Jumper Wire Direction: Yertical J

v Matrix Shift and Choice

Humber of Options:

Humber of Optimizations:
Via Value:

First Route Limit:
Second Route Limit:

Max. Humber of Modifications:

Puc. 6.3.1

IERRERS

3atem BBIOepHUTe ROuUte/Route Setup, nusmenure mapametp Template na 0,5
MM 1 HaxxmuTe OK (puc. 6.3.2). (Tpaccel mupunoi 0,5MM BBIOpaHBI TSI TEX
panuooouTeneil, KOTOphle MCHOJB3YIOT METOJ HAHECEHUs pHUCYHKa Ha
NeYyaTHyl TIUIaTy C T[OMOIIBI JIa3epHOTO NPUHTEpPA, HCMIOJIb30BAHUE
(bOTOPE3UCTUBHON TEXHOJIOTUM U YIATPA(PUOTIETOBBIX JIAMII MO3BOJISET JOCTUYD
HIUPUHBI NPOBOAHUKOB 0,3 MM M MeHee B 3aBUCHUMOCTH OT BO3MOXHOCTEU
COOTBETCTBYIOIIETO OOOPYIOBAHMSA).



Route Setup “
Autorouter: |Erid Router j

[v Check Design after Autorouting

Traces and Clearances

Template: T -

Trace Width: 0.5 mm

Trace Clearance: 0.5 mm

Pad Clearance: 0.5 mm
Board Clearance: 0,762 mm

[ Connect to Inactive Laper

[1].4 Cancel |

Puc. 6.3.2

Teneps pa3zBeaute Bamy miaty, BeimoiHuB komanay Route/Run Autorouter,
anbo HaxmuTe kiaBumy F9, m mmara Oyner pasBeaeHa. Ilocie atoro Oyner
BBINOJIHATHCS TpaccupoBka ITIT (puc. 6.3.3).

© 7 Autoroute Jof 4

© ' Dptimize

[Tonyuennsbiii pesdynbTat TpaccupoBkHu IIII npencrasien Ha puc. 6.3.4.



Tpaccm CCpOro OBC€Ta, 0O3HAYAOT TO, YTO OHH PA3MCIICHBI B HUKHEM CJIOC, a
TPACChI JKCITOTO IBECTA — B BCPXHCM.

[Momyuennsiii pe3ynbTar (puc. 6.3.4) coxpanuth komanaamu File/Save As mon
uMeHeM «Pe3ylbTaT TpacCHpOBKU».



