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Jlaboparopuasi padora Nel. SHAKOMCTBO C CAIIP

IJIEKTPOHHBIX KOMIIOHEHTOB

Hear pabGorbr: wuzyueHue crTpykrypel CAIIP, wunTepdeiicom

IPOTPaMMBbI, TIPUHITUTIAMHU CO3/IaHUS U PEIAKTUPOBAHUS JTOKYMEHTOB B
CAIIP, na npumepe Altium Designer.

O01ue cBeIeHus

HpuHﬂmbze 8 MemoOUYeCKUx VKA3AHUAX COKDAWEHUA.

JIK — neBast KHOIIKa MBIIIIH;

ITIK — npaBas KHONKA MBIIIY;

YT'O — ycnoBHo-rpaduueckoe 0003HaAUCHHUE PATMOIIEMEHTA;
I[IM — nocazmo4yHOE MECTO HA IIJIaTE.

OcHosHbie copidue Kiasuuu.

Space (mpoOen) — MOBOPOT (BpallleHHWE) KOMIIOHEHTA WIIH
yriia;

[lar yrna 3apaércsa B HacTporikax DXP / Preferences / PCB
Editor, ménkuyts aBaxasl JIK u BweiOpate General /
Rotation Step — 45 degrees.

Shift+Space — cMeHa yriia npokiIajaKy Tpacchl WM LIEIH;

X — 3epKaJIbHOE 0TOOpaKeHHE KOMIIOHEHTA;

G — u3MeHeHue 11ara CeTKu,

F11 — BBI30B HHCIIEKTOPA;

Ctrl + Mouse Wheel — maciitabupoBanue n300pakeHusi;
BxitoueHue — OTKIIIOUEHUE BUJHUMOUN CETKU BBIIOIHSAETCS
HaxaTtheMm kjaaBuill Shift+G;

Haxaras knaBuma Ctrl no3BossieT mepemMecTuTh KOMIIOHEHT
0€3 OTphIBa OT LEMH WM TPACCHI.

OcHogHble onpedenenus

Designator — Homep BbIBOJIA;

Layer — cnoii pactionoxxenus (multilayer aiist Bcex cnoes);
Net — 1eib;

Plated — nanuuue MeTanIn3amnuu;



e Locked — OnokupoBka mmion@aau (mepes BO3MOXKHBIM
M3MEHEHHEM MAapaMETPOB BBIJACT 3aIMPOC HA MOATBEPKICHUE
TEUCTBUSA).

Ha3znauenue cnoes

e Top layer — Bepxuwuii cioit ¢hoabry;

e Bottom layer — HuxHMiI cioit (hobry;

e Mechanicall — rabaputrHoe n3o0paxeHue s1eMeHTa (B 3TOM
CJIO€ HY>KHO PUCOBATh KOHTYP 3JIEMEHTOB);

e Top overlay — Bepxuuii ciioit MapkupoBKH (1eaKorpadumn);

e Bottom overlay — HWXHHMH CIIOW  MapKUPOBKU
(menkorpadun);

e Keep-out layer — xoHTyp 3ampeuieHust s TPACCUPOBKHU
30HBI (B HEM PUCYETCSI KOHTYP IJ1aThl);

e Internal Plane — CriioniHoi ciioii Meau, UCIIOJb3YEeMBbIN 15
JIOCTABKUA MNHUTaHUsS W 3emyid. Kak mpaBWiio, OTOXOKEHHAs
dombra.

Pabora ¢ Altium Designer
BCEX HEOOXOIMMBIX

[IpousBeném co3gaHue W COXpPAaHEHHUE

MIPOEKTOB, CXeM U OMOINOTEK.
D E &
File ' View Project Window Help

Mew 2 Project...

B Open.. Ctrl+0
Close Ctrl+F4
Open Project...

Open Project Group...
Save Project Group As...
Import Wizard

Run Script...

Recent Documents
Recent Projects

Recent Project Groups

Exit Alt+F4

Schematic

PCB

CAM Document

Output Job File
Component...

Library J
Script k

Mixed-5Signal Simulation »

Design Project Group

Documentat

Puc.1.1 OxkHO co3manusi HOBOTO MPOEKTa



Bce mpoekThl, CXeMbI U T.JI. COXPAHSIIOTCS 1O OJJHOMY aJITOpUTMY —
IIK Ha Ha3BaHue, Save AS M Jajee BbIOMpAaEM MECTO COXPaHECHUS
¢aiisioB, UX Ha3BaHUE U TUN (ailna.

Project...

Open... Ctri+0 Schematic

Claose Ctrl+F4 =1 pCE
Open Project... B ActiveBOM
Open Project Group... . CAM Document
Save Project Group As... Output Job File
) ) Component...
Default Prints...
_ Library
Import Wizard .
Script
Run Script... e
Mixed-5ignal Simulation »
Recent Documents

Design Project Group
Recent Projects 9 JECt 2roUp

Recent Project Groups Documentat

Exit Alt+F4

Puc. 1.2 Oxno no0GaBiaeHUs MOJIS A1 CO3JaHUs TPUHIIUTHATILHON
BJICKTPUYECKOU CXEMBI

2 =S e e
File | Edit View Project Place Design Jools  Simulate  Re
» Project...
e Open.. Ctrl+0 B Schematic
Cirl+F4

Library
Script
Mixed-Signal Simulation »

Design Project Group

Import

E:-:: po t

Puc. 1.3 OxHo 100aBeHUsS] KOHCTPYKTUBHOTO MTPOEKTA TJIAThI



ﬁq Project Group 1.DsnWrk

ject MeuartHan nnata;MT-826.PrjPcb

Add New to Project Schematic

¢ Add Existing to Project...

nan Document

=  Schematic Library

Output Job File
¢ Database Link File

Puc. 1.4 OxHo no06aBieHust HOBBIX (hailJIOB B TPOEKT

B xone BBIMOTHEHUS HYKHO CO3/1aTh W COXPAHUTH CIEAYIOIIHNE
Tunbl (aiinos: daiin mpoekrta (.PrjPcb), daitn npuaIMnmuanbHON cXeMbl
npoekta (.SchDoc), daiin koncTpyktuBa miatel (.PcbDoc), daiin
OMOIMOTEeKH  yCIOBHO-rpauueckoro  o0OO3HAYE€HUS  KOMIIOHEHTA

(.SchLib), u ¢aiin OuOIMOTEKH MMOCAAOYHOTO MeCTa KOMIIOHEHTA
(.PcbLib).

i?-l Project Group 1.DsnWrk
EslNeyathaAn ~ - . e
source 0 IR Validate PCE Project Meuathan nnata;MT-826.PriPcb
Add MNew to Project

;. Add Existing to Project...

Draftsman Document
Schematic Library
i PCE Library
2 Pad Via Library
8 CAM Document
Output Job File
 Database Link File

oject Packager...
== Project Releaser...

Share...

Project Options...

Puc. 1.5 OkHo nob6aBieHns OMOIUOTEKH MOCATOYHBIX MECT KOMITOHEHTA



ITocne Bcex IEMCTBUM €IE pa3 COXPAHAEM BECh IMTPOECKT KOMAHIOU

Save, HaxxaB 1K Ha ¢aiin Bcero nmpoekra. Eciin Bce cienano BEpHO TO B
pe3yJibTaTe MOJIy4YuM ApeBo (ailyios.

[E—

(OS]

Nk =

ﬁ Project Group 1.0snWrk
P :?f MeyarHan nnata;MT-826.PrjPcb
4 [ Source Documents
I® NpyvHuKMnuanbas nekTpruHeck: [
E® MeyartHas nnata.PecbDoc O
a W Libraries

4 [ PCE Library Documents

£ BUBNWOTEKE NoCagoYHb Me [
4 W Schematic Library Documents

= EuEanoTera YIO.5chlib 0

Puc. 1.6 UTorooe npeBo mpoekTa

ITops10K BLINMOJHEHUS PA00ThI

. H?)Y‘-II/ITI) TCOPCTHUUCCKUC CBCIACHHA, IIPHUBCACHHBLIC B HACTOAIICM

METOJIMYECKOM PYKOBO/ICTRBE.

. 3anyctuth CAIIP 371eKTpOHHBIX KOMIIOHEHTOB Altium Designer,
. Coznatp npoekT IeuaTHast maara B CAIIP Altium Designer,
. Coznath (Qaiinpl NPUHIMIUAIBHON CXEMbl, KOHCTPYKTHBA ILIATHI,

onomorex YI'O u PCB.

. CoxpaHuTh pe3ynbTar.

CoaepkaHue 0TYETA

. Llens paboThr;
. CBegenus o mopsiake coszmaHus mpoekta miatel B CAIIP Altium

Designer;

. Opranuzanus unrepdeiica CAIIP Altium Designer,
. BeiBoibI o pabore.

KoHTpOJLHBIE BOMPOCHI

HazoBuTe OCHOBHBIE TOpSIYME KJIABUIINA CUCTEMBI.

HazoBure nHaznauenue cioe CAIIP.

Kak coznaércsa npoekt B CAIIP Altium Designer?

N3 xakux (aitioB COCTOUT MPOEKT?

Kak pa3menieHsl Ha SKpaHe OCHOBHBIE MEHIO U MAHEJIM CUCTEMBI?

ITosicHuTe Ha3HaUYEeHUE KHOMOK Ha MaHEJsAX HHCTPYMEHTOB.

[Tosicuute, kakue ciou ucnonb3yrorcsa B CAIIP Altium Designer?
8



Jlaboparopnasi padora Ne2. CO3JJAHUE BUBJIMOTEKH
YCIOBHO-T'PAOPHUYECKOI'O OBO3HAYEHUSA JIEMEHTA
B CAIIP

Heas pabGorbl: u3zydeHue mnopsaka paboThl C  peaakTOpoM
YCIOBHBIX Tpaduueckux ob6o3HaueHnit (YI'O) 23ymeMEeHTOB cXem
cpeacrBamu CAIIP Altium Designer; npuodpereHrie HaBbIKOB CO3/TaHUS
YT'O 351eMEHTOB Ha IPUMEPE MUKPOCXEM.

OCHOBHbIC HACTPONKH PeIAKTOPA
BrinmosHarM ocHOBHbIE HacTpouku pepaktopa YI'O. [Ins sToro

HEOOXOJIMMO B MEHEKepe MPOEKTa OTKPBITh ABOWHBIM Ieukom JIK
oubmuotexky Libraries, 3arem PCB Library Documents, nanee
Schematic Library Documents, uto0Obl oTKkpbiTh bubauoreka YI'O.
SchLib. Ilocie »Toro B riaBHOM MeEHIO mieJq4koM JIK BBINOJHUTH
komaHibl «Tools/Document Options». OTkpoercss okHO «Schematic
Library Optionsy (puc.2.1).

Schematic Library Options >

i Library Editor Options § Units

Options Custom Size Colors

Style Standard w~ Use Custom Size  Border _
¥ |1500mm
Size Ad ~ Workspace
¥ [1500mm
Orientation | Landscape ~ Grids
Sna 1mm
Unique 1d | DHXVFEGI Reset i P
[ visible 1mm

Show Barder
Show Hidden Pins
Always Show Comment/Designator

Library Description

[ Link To Vault Cancel

Puc.2.1 Buemnuii Bua okHa «Schematic Library Optionsy

Ha Bkmanke «Library Editor Options» BbiOpath B okHe Style -
Standard, pasmep - A4 , B okHe opueHTauus - Landscape. YcraHoBuTh

9



B okomkax Show Border, Show Hidden Pins, Always Show
Comment/Designator, B none Custom Size NOCTaBUTH TaJO4YKy H
3aaath pasmepsl 1500/1500. B nosie Colors BoiOpats Border uépubim, a
Workspace 6enbim. B nosie Grids ycTaHOBUTH TAJIOYKU B OKHAx Snap u
Visible, 3aTem ycTaHOBUTH 3HaueHUE mara paBHbIM 1 mMM. B aTOoMm ke
okHe Ha 3akiaake «Units» B mosie Metric Unit System nocTaBuTb
ranouky B okoimuke Use Metrc Unit System, a B okHe «Metric unit
used» BbIOpaTh MUJUIMMETPHI, HAXkaTh OK (puc. 2.2).

Schematic Library Options =

Library Editor Options [

Imperial Unit System Metric Unit System

|:| Use Imperial Unit System Use Metric Unit System
The available imperial units are mils, inches, The available metric units are mm, cm,
DXP default (10 mils), and Auto-Imperial. If metres, and Auto-Metric. If Auto-Metric is
Auto-Imperial is selected, the system will selected, the system will switch from mm to
switch from mils to inches when the value cm when the value is greater than 100mm
is greater than 500mils. and from cm to metres when the value is
greater than 100cm,
Imperial unit used Metric unit used |Millimeters w~
Unit System
The schematic library document ‘BuéanoTeka ¥TOL5chlib’ is currently using Millimeters as its base
unit.
] Link To Vault Cancel
v . .
Puc.2.2 Hactpoiika equHul] u3mepenus ¢ mnoMmonipio «Schematic Library
Optionsy»

Jlanee He0OXOAMMO HACTPOUTH IIAr CETKH: JJIsl 3TOTO BBINOJHUTD
komauasl «Tools/Schematic Preferences». B oxne Preferences
memukoM JIK BeIOpath mocnenoBatrenbHO Schematic /  Grids.
OTKpoeTCsI OTHOMMEHHOE OKHO, B KOTOpoM B mnoiie «Grid Options» B
okHe Buaumas cetka ycraHoButh Dot Grid wim Line Grid, user cetku
3agaTh 4yepHbIM. [ storo menkHyTh JIK B mome «Grid Color» u B
BBINIABIIEH MAJUTPE ILIBETOB BBIOpAaTh 4epHBIM, B moje «Metric grid
presets» B kojoHke Snap Grid 3agaTe JONOJHHUTENBHYIO CETKY.
[lenknyTs IIK B moJie ceTok.

B BbemaBmem MeHto BeINOJHUTH KomMaHay Add GridSetting u B
nosne «Metric grid presets» BbIOpaTh BCe IIaru, MpeACTaBICHHbIE HA
puc.2.3. Haxarte kHOniku Apply n Ok.

10



Grid Options

Visible Grid Line Grid v Grid Color I

Imperial Grid Presets

Snap Grid Electrical Grid Visible Grid
Altium Presets 10mil 40mil 100mil
¥ S0mil ¥ 30mil ¥ 100mil
¥ 100mil ¥ 40mil ¥ 100mil
Metric Grid Presets
Snap Grid Electrical Grid Visible Grid
Altium Presets 0.5mm 0.5mm 0.5mm
¥ 1mm ¥| imm ¥ 1mm
¥ 2.5mm ¥ 2.5mm ¥ 2.5mm
¥ Smm ¥ Smm ¥/ Smm

Puc.2.3 OKHO HACTPOWKHU MapaMeTPOB CETKU

Options/ Default
primitives (puc. 2.4).

1) Schematic — Default Primitives

Default Primitives
Primitive List Information Save As..
Library Objects | Define primitive default values by selecting a primitive and
dicking the “Edit Values™ button, Load...
Primitives
°"""” Pressing the TAB key before placing a primitive allows you to Reset All
esignator change both the primitive field values and the default field
IEEE Symbol values [Jpermanent
Part . 3
Pin

Al primitive default values are saved in the ADVSCH.DFT and
ADVSCH.MMDFT files located in
C:\Users\User\AppData\Roaming\Altium'\Altium Designer
{483EFF29-5995-429E -8152-94FA18128252] folder.

When "Permanent” option is enabled, while changing field
values are possible through pressin g the TAB key, the default
values are nat updated and the changes only apply to the
placed primitive,

[ Qverride library primitive

Mils MMs
Edit Values... Reset
Reset All

Puc. 2.4 Hactpolika mapamMeTpoB M0 YMOJYAHHUIO JIJI1 OUOMIIMOTEKU

Otkpoercsi okHO «Schematic-Default primitives». B oknHax
«Primitive list» BoiOpats «Library objects», a B «Primitives» BoiOpaTh
«Comment». Ilog >TMM OKHOM yCTaHOBHUTH TaJIOYKy B OKOIIKE
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rride library primitive», 1 B HKHEH yacTH 3KpaHa BHIOpaTh
Mwummerpel 1 HaxaTh KHONKY Edit Values. Otkpoercs OkHO
Parameter Properties (puc.2.5).

Parameter Properties *
MName Value
HE-1
[Jvisible “visible  []Lock
Properties

Location ¥ Color - Type STRING v
Location ¥ Font GOST type A, 16, Italic

[ Locked Unigue ID |[BDNFKIHD Reset
Crientation |0 Degrees L Allow Synchronization With Database

Autoposition Allow Synchronization With Library
Justification |Center v Center | v

Puc. 2.5 Hactpoiika cBoMcTB mapameTpoB st ondmmmoreku YI'O

B orkpeiBmieMcs okHe «Parameter Properties» Bo3ie Ha3BaHus
Font menknyTs no Ha3zBanuto mpudra. Otkpoercsa oxkHo lpudt. B
HEM BbIOpaTh HeoOXonumbli Tun mpudta, Hanpumep, Gost Type A,
KypcuB, 16, 3amaanbiii, 11BeT 4€pHbIid. (16 COOTBETCTBYET MPUMEPHO
pasmepy 3,5 Mm) (puc.2.6). Haxats OKk.

12



WpndT x

WpumepT: HauepTaHue:

GOST type A HEK NOHHEIRA
Garamond A || nfkHHeI
Georgia el |
05T type A NOALX UDHEL
GOST fype A (plofer) L LTHEL HIOK
GOST Type AU W
BuoowsmeHeHue Cdpazewu
[] 3aueprryTeii
[ Noauepkry =i ,4{?3,{[}" 'szz

Lset:
| w | Hafop cumsonos:

| JanagHoesponefcKi w |

Puc. 2.6 BriOop Tuna mpudra ucnosbzyemoro B YI'O

B okxne «Parameter Properties» (puc. 2.5) MocTaBUTh rajodky B
okHe Autoposition, a B oxHax Justification BriOpaTts Center u
noctaBuTh ranoyku B okHax Allow Synchronization With Database
and Library, Haxats OKk.

BuoBr B okHe Schematic - Default Primitives (puc.2.4) B okHe
Primitives BbiOpars Tenepsr Designator. Ilpu HeoOxoaumocTH
MOBTOPHUTH MPOIIEAYPY BBIOOPA APYroro pazMepa mpudra aHaJTOTUIHBIM
obpazoMm. 3atrem B okHe Schematic - Default Primitives B oxne
Primitives BoiOpats Part u menkuyts kHoniky Edit Values. OTkpoercs
okHO Library component properties.

BrinmonHrM Bce HACTPOMKH COTIIACHO PUCYHKY 2.7 HaxaTh OK.
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Library Component Properties x

Properties Parameters

Visible | Name Value Type
Default Designator |7 [Avisible []Locked

Default Comment A visible

Pat11 [ Locked
Description

Type Standard hd

Library Link

symbol Reference ||

Graphical

Mode [ Lock Pins

Show All Pins On Sheet (Even if Hidden) Add... Add as Rule...

[ Local Colors

Models
Name Type Description vault Item Rev... | Revision. ..
Add. Rem Edit.

Puc. 2.7 OKHO HACTPOWKHU MapaMeTPOB OMOIMOTEKH

[Tocne storo B okHe Schematic - Default primitives (puc.2.4) B
okHe Primitives BbeiOpate Pin u nHaxats kHomky Edit Values.
Otkpoercs okHO Pin Properties. CrpaBa BHu3y B okomke Length
ykazatb 5 MM (puc. 2.8). Haxate Ok. Bce ocraibHble HACTpONKHU
ocTaBUTh 0€3 m3meHeHus. Haxarb mocienoBatenbHo Ok B okHax Pin
Properties u Schematic - Default primitives.

Pin Properties X

Logical Parameters

Electrical Type | Passive ~ O
Description | |
Hide O

symboals Graphical

Inside No Symbol - Location ¥ [omm | v [omm |
Inside Edge | No Symbaol ~ Length  [5mm |
Outside Edge | No Symbal v Orientation 0 Degrees v
Outside No Symbol ~ Color ] Locked O
Line Width | Smallest ~

Name Position and Font

Customize Position []

Use lacal font setting [_] Use local font setting [ ]
VHDL Parame ters

Detautt value Fommal Type vnaetas || [Reset
PCB Options

Pin/Pkg Length [omm

Puc. 2.8 Hactpoiika 0ToOpakeHHs BIBOJa KOMIIOHEHTA
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Bxutounts MeHemkep OuOnmotek. s storo ménkuayts JIK 110
Bimagke SCH B HIKHEH YacTH 3KpaHa CIpaBa W B BBIMABIIEM MEHIO
BbIOpaTh SCH Library (puc. 2.9). Briilie Hero oTKpoeTcsi BEpTUKAIbHOE
okHo SCH Library, rne nepeuucieHbl OUOJHUOTEKHM TMPOEKTa, C
KOTOPBIMH MO>KHO BBITIOJTHUTH pa3Hble JAercTBus. [1o cTpenkaM MOXHO
BBIOpaTh HY)KHBIA O0BEKT, JIMOO TOOABUTH HOBBIM DJIEMEHT.

SCH Library v ox

| <

Components Description

ik Component_1
if Component_2

Flace Add Delete Edit

Aliases

Add Delete Edit

Pins Mame Type

Add Delete Edit

Maodel Type Description -~

Puc. 2.9 Menemxep 6ubmmorek YI'O npoekra

Coznanme YI'O mukpocxembl KS51111Y?2
st Toro 4toObl TOMOJHUTH cojaepxkumoe Oubiamoreku YI'O
HOBBIMHU JIEMEHTAMHU, CJIeBa OT pabOYero moJjis B MEHEKEPE B BEpXHEM
okHe mienakHem JIK mo kHonke Add. IlosiButrcs okHo New component

name, B KOTOPOM YKa3blBaéM Ha3BaHue co3naBaemoro YI'O HE-U
(puc.2.10). IleaknyTh OK.
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Mew Component MName X

| HE-| |

Puc. 2.10 3amanne nMeHN KOMIIOHEHTA

YrtoObl monyuuth YI'O »snementa HE-M, nHamo HapucoBaTh
npAMOYTOJbHUK pazmepoM 20 Ha 20 Mm. {11 3TOro B BEpXHEW YaCTH
skpaHa B MeHIO Place BeimosiHnTh koMaHy Rectangle. B pabouem mosne
menkHyts JIK B Hawame koopauHar W, nepemenias MaHUITYJISTOp,
MIOCTPOUTH MPSIMOYTOJBHUK pazmepoM 20 mMm Ha 20 mm. Haxars JIK
3atem [IK. Ecnu HeoOxonnmo, TO pa3Mep CETKHM MOKHO MEPEKIIOUYUTD
HaxxathueM kjaBuiu G, a 4ToObl BUJIUMYIO CETKY OTKJIIOYUTH, HAXKATh
Shift+G. Macmtab n300paxkeHus U3MEHSAETCSl BpallleHUEM KOJIECUKa Ha
MbItke Tpu HakaToil kiasuie Ctrl. [Tocne storo komangamu Place /
Line Ha paccTossHUM 5 MM OT JIEBOTO Kpasi MPOBECTH BEPTUKAIBHYIO
JMHUIO BHYTPH MPSIMOYTOJIbHUKA.

Y CcTaHOBUTH BBIBOABI JOTHYECKOTO 3JIEMEHTA. BXOIHBIE BBIBOJBI
YCTAHOBUTH CIIEBa, a BbIXOAHbIE cripaBa. [llenkuyTs 1K B pabouem nomne
U B BBINABILIEM MEHIO BBINMOJHUTH KomaHjbl Place/Pin. 3a kypcopom
MOTSHETCS BBIBOJ, KOTOPBI HEOOXOJAMMO YCTAaHOBUTH CJieBa Yy
NPSAMOYTOJIbHUKA, OTCTyNas CBEPXY U CHHU3Y COOTBETCTBEHHO IO 5 MM
oT Kpasi: 1-ii U 2-i BBIBOJBI CleBa, a 3-U crnpaBa nocepeaune. Ilocie
3TOr0 HAJO 33JaTh CBOMCTBA Ka)KJIOTO W3 BBIBOJAOB. [[JIs1 4Ero MICIKHYTh
JIK mo BepxHemy JieBOMY BbIBOAY, 3areM I[IK u B BhIaBmieM MEHIO
BBIOpaTh CBOICTBA - Properties.

Otkpoercs okHO Pin Properties. /{14 ieBoro BepxXHero BhIBOJA B
okHe Display Name yka3zate In; B okHe Designator 1; tun Input;
nuHa 5, B okHe Orientation BeiOpatsh 180.

AHaJIOTUYHBIM 00pa3oM Jisg JIEBOIO HHUXKHETO yKa3biBaeM E; B

okHe o0o3HaueHus 2; tTun Input; qnunHa 5, B okae Orientation BbIOpaTh

180.
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Display Name
«Out», Designator 3, Tun Output, B okHe opueHTaius BboIOpaTh 0, B
okHe Outside Edge— Dot.
3atem cHu3y YI'O yCTaHOBUTH BBIBOJIBI NMUTAHUA U Kopmyca. Y
MHUKPOCXEM OOBIYHO 7-U BBIBOA Kopmyc, a 14-i1 — mutanue. [loaTomy
st 7-ro BeiBosia 3agaeM Display Name GND, Designator — 7, tun —
Power, Orientation -270, a gna 14-ro — Display Name +5v,
Designator — 14, Tun — Power, Orientation -270 (puc.2.11-2.12).

Pin Properties x

Logical Parameters

a

Electrical Type | Power -
Description | |
Hide O ™~
Symbols Graphical
Inside Mo Symbol ~ Location X ‘-11mm | ¥ |-198mm |
Inside Edge | Mo Symbol - length  [5mm |
Outside Edge | Mo Symbal ~ Orientation 270 Degrees v
Outside Ho Symbal ~ Color | ] Locked Od
Line Width Smallest i
Mame Pasition and Font Designator Position and Font
Customize Pasition [] Customize Position []
Use local font setting [] Use local font setting []
WHDL Paramet ters
Default Value Formal Type Unique Id Reset
PCB Options

Pin/Pkg Length |Omm

Puc. 2.11 Hacrpoiika napameTpoB 1y BeiBojia GND
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Pin Properties

Logical Parameters

Display Name
Designator
Electrical Type
Description

Hide

Symbols

Inside

Inside Edge
Outside Edge
Outside

Line Width

Name Position ai

X

Input ~ 2 I
O

Graphical
No Symbal - Location ¥ [-22mm | v [193mm |
Ho Symbol ~ Length  [smm |
No Symbol v Orientation | 180 Degrees v
No Symbol v . | Locked O
Smallest ~

nd Font

Customize Position [ ]

Use local font setting [ ]

‘VHDL Parameter:

Default Value

PCB Options

Pin/Pkg Length

Formal Type

Designator Position and Font

Customize Position []

Use lacal font setting [

Omm

Unique Id |KJSDYBBY Reset

Puc.12 Hactpoiika napametpoB miis Beioaa IN

Ecnu Bce AeicTBUS BBINOJHEHBI BEPHO, TO NOJIYyYUM pUCYHOK YI'O

(puc.2.13).

et

7
Y

i,

77
Y

In

Out

GND
+5V

@
v

T

Puc.2.13 YTI'O otoOpaxenue Mmukpocxembl KS111TY2

Jlanee HeoOXomumo BBIMOJHUTH KoMaHAbl Tools/ Component

properties. B OTKpbIBIIEMCS OKHE JJisi PEAAKTUPOBAHUSI BBIBOJIOB
KOMIOHEHTOB HaxkaTh KHOTNIKY Edit Pins (puc.2.14).
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Library Component Properties x

Properties Parameters

Visible Name Value Type
Default Designator D7 EAvisible [ Locked

Default Comment [A visible

Part 1/1 Locked
Description

Type Standard ~

Library Link

Symbol Reference  HE-WN

Graphical
Mode Lock Fins
[Jshow All Pins On Sheet (Even if Hidden] Add... Add as Rule..
D Local Colors
Models
Name Type Description Vault Item Rev... | Revision...
Add... - Remove... Edit...
Edit Pins... Cancel
Compenent Pin Editor x
Design... Mame | Desc Type Owner |Show Mumber Mame Pin/Pkg Length
ICHN S [ (1SS N [ - O Y - O Y -
2 E Input 1 v v v omm
3 Qut Cutput 1 v v Ld Omm
7 GND Power 1 v v v omm
14 +5V Power 1 v hd v omm

Add... Remove... Edit..

Cancel
Puc.2.14 Oxna HacTpo¥ku nmapamMeTpoB BeiBoja YI'O

[Tocne »toro komanmamu Place / Text String mnepemecTUTh
KypcopoM  mnosiBuBIIeecs ciioBO Text B  BEPXHIOK  YacThb
npsAMoyroJjibHuKa. 3arem menkHyTh JIK no cnoBy Text, naxats 1IK. B
BbINIaBIeM OkHe HEIkHYTh JIK mo Properties u B OTKpBIBIIEMCSI OKHE
Text 3anuceiBaeM B OKOIIKE TEKCT «&» 3aTeM, HICIKHYB IO KHOIKE
Font, BeiOpate mpudr «Gost Type A» / KypcuB / 16 / 3anagubrit
(puc.2.15).
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Annotation hod

TEXT

Location X  -12.5mm
Y -181mm

Orientation 0 Degrees

Horizontal Justification Left
Vertical Justification Bottom
Mirror |:|
Properties
Text |& v|
Font GOST type A, 16, Italic Locked |:|

Puc.2.15 Okno Hactpoiiku mpudTta orodpaxaemoro umeHu YI'O

Hanee wneobxomumo Haxate Ok. [lomyunnu wu3o00pakeHue
cumBoiia YI'O HE-M (puc.2.16). Coxpanum €ro B CO3JaBAEMYIO
OMOINOTEKY.

o

=1 In
3
Out [.C
2 1 -
= E 7. i
O +

[
L]

Puc.2.16 UtoroBeiii Bua YI'O >nementa HE-U
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______________________________________________________

_45._[:}. II]A b e
i Out [O5—
2o mB S—

Puc.2.17 Utoroserit Bug YI'O snemenra 21U-HE

Reports/ Component Rule Check. B oTkpeiBIIEMCS OKHE
BCTaBUTH Be3/ie Taiouku (puc.2.18) u Haxars Ok.

Library Component Rule Check >

Duplicate
Component Names Pins

Missing
Descriptian [Pin Name
Footprint F‘in Mumber

Default Designator Missing Pins in Sequence

Puc.2.18 OkHO ipoBepKH COOJIIOCHUS TTPABUII

byner BwiBenmen ¢aiin ommbok (puc.2.19). UToObl COXpaHUTh

anement 2U-HE, B xoTopom HeT ommbOOK, HAAO BBIMOJHUTHL KOMaH/IbI
File/Save All.
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B e

ANl N

Nhe L=

Ii:}} BuenuoTeka ¥TO.ERR

Component Bule Check Report for : C:\Users\User\Documents‘ZAltium\labal‘BuSmiorexa ¥I'0.SchLib

2H-HE/HE-H {Ho Footprint) (No Description)
HE-HI {Ho Footprint) (No Description)
{(Missing Pin Humker In Sequence : 4,5,6,%,9,10,11,12,13 [1..14]}

Puc. 2.19 BeiBox oTueta o npoBepke oubianorexku YI'O snementa

ITopsi10K BBLINMOJHEHUS Pa00ThI

3anyctuth CAIIP Altium Designer;

OTKpbITH penakTop cxeM Schematic;

Y CcTaHOBUTH HaYaJIbHBIE HACTPONKH pabovero moJis;
Coznats 6uoanoreky YI'O OPD;

Coznate YI'O snementoB HE-UM u 21-HE;
CoxpaHuTh pe3ybTar.

CoaepskaHue 0T4ETA

[lenp paboOTHI;

Ceenenus o rpaduueckoM penakrope Schematic;

[Topsimok co3nanust 6undnrorexku YI'O u anementoB HE-U u 21-HE;
Ocku3bl cxem YI'O.

BriBoabLl.

KoHTPOJALHBIE BOIPOCHI

. Kakum 00pa3om BBINIOJHAIOTCS OCHOBHBIE HACTPOMKH peIaKTOpa

YIo?

Kak HacTpauBaeTcs 1miar, BUJ 1 [IBET CETKU?

Kak 3amaercs tun mpudra?

Kaknm 06pa3oM 3a1a10TCsI OCHOBHBIC IIPHUMHUTHBBI CUCTEMBI?

Kak n3mensiercst macmitad n3oopaxeHus?

Kakmm o0pa3oMm 3adaloTcsi OCHOBHBIC ITapaMeTPhl BXOJHBIX U
BEIXOJTHBIX BEIBOIOB DPO?

. Kakum 0o0pa3zom 3amaeTcs Ha dKpaHe BUIWMAs CETKa B BUJE JIMHUU

WJIU TOYEK?

. Kak 3a1al0TCsl OCHOBHBIC IMApaMCTPbl BBIBOJOB IIUTAHUA W KOPITyCa

IOP3?
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9. Kak momonuuth coaepxkumoe  OuOnamorekn YI'O  HOBBIMH
AJeMeHTaMu?

10. Kakoil mopsaok OPUCBOCHHUS JJIEMEHTaM CXEMbl IO3WIIMOHHBIX
0003HaYCHMI?

11. KaxkoB nopsinok coznanust YI'O snementa HE-N?

12. KakoB nopsiaok cozaanust ¥Y1'O snementa 21U-HE?

13. Kakum o6pa3zom BeinosHseTcs Bpamienne YI'O aneMeHTOoB?

14. KakuMm 00pa3oM BBITIOJHSETCS TpOopHrcoBKa KoHTypa YI'O?

15. KakuMu KOMaHJaM{ BBINOJHSIETCS pa3MeIleHue TEKCTOBOM
CTpPOKHU?

16. KakumMu KOMaHJaMH BBINOJHSAECTCA COXPAHEHUE PE3YJIbTATOB
MPOEKTUPOBAHUS?
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Jladoparopnasi padora Ne3. PASPABOTKA BUBJIMOTEKH
MMOCAJJOYHOI'O MECTA DJIEMEHTA HA IEYATHOM
IIVIATE

Hear paboThbl: H3yUYEHHE METOAUKH pa3padOTKu OHOIMOTEK
nocanoyneix MecT (IIM) nsnemenToB cpeacrBamu CAIIP  Altium
Designer, mpuoOpeTeHHEe HABBIKOB Pa3paOOTKH IMOCAJOYHBIX MECT
KOHCTPYKTUBHBIX 351eMeHTOB POC.

OCHOBHBbIE HACTPOMKH PEIAKTOPA MOCAT0OYHBIX MECT
OTtkpeiTh MeHemkep npoekta CAIIP Altium Designer. [lns atoro
BbIMOJIHUTL  koMmaHIsl File/Open IlewatHas mnuara.PrjPCB. B
noxamnanke Libraries / PCB Library Documents menkayTs aBaxasl JIK

1o Ha3BaHu10 bubHoTEeKA MOCATOUHBIX MECT.
lenkuyts IIK wu Bbimosuuth komaHnbl Options/ Library
Options. OtkpsiBaem okHO Board Options (puc.3.1), B koTopom
HEOOXOMMO YCTaHOBUT:
e cIMHUIILI u3MepeHusi: Metric,
B nosic Sheet Position: x — 0;y — 0,
e mmupuHa U BbicoTa: 1500 mm.

* Board Options [mm] ? K

Measurement Unit Sheet Position

unit X [omm

¥ |Dmm

Designator Display

Display Physical Designators

|
|
Width [1500mm |
|

Height [1500mm

Route Tool Path
I:‘ Display Sheet

Layer
a2 Holnolins e [ auto-size to linked layer

UniquelD Polygon Auto Naming Template

LOQBUVIBY Reset MET NAME_LXX_PX3X e
Snap Options
Snap To Grids [ Snap To Object Hotspots
[] snap To Linear Guides Range |0.203mm v
|:| Snap To Point Guides DSnap Cn All Layers
snap To Object Axis [ snap To Board Qutline
[ snap To Arc Centers
Advanced > >
[ Link To Vault
Grids... Guides... Cancel

Puc. 3.1 Hactpoiika 0oCHOBHBIX MapaMeTpoB onbaunoTexku [1IM
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Janee HeoOxoauMo BeIMOJHUTE KoMaHabl Tools/ Grid Manager.
OTkpoeTcss OJHOMMEHHas TaHelb, Ha KOTOpou wmenkHyts [IK u B
BBINIaBIIEM MEHIO BbIOpaTh Properties. Otkpoercs okHo Cartesian
Grid Editor, B koTopoM B noJie Steps 3aaath mar nmo OX 1 mm, a B
nosie Display BeiOpats Lines, Multiplier 10 mar cetku (puc. 3.2).

] Cartesian Grid Editor [mm] ? -

Settings Display

Mame Fine |Lines LY - Reset to Default
Coarse |Lines e - Lighter Darker

Multiplier |10x Grid Step| V|

Steps

covered by a custom grid. This grid has lower priority

StepX [1.000mm - H Set Step X in PCB View... Global Board Grid is the default grid for areas not

Step ¥ than any custom grid. The origin of the Global Board

Grid is always the Board Origin

Puc.3.2 Hacrtpoiika napaMeTpoB pa3METKH

Cozmanue nmocaagoaHoro mecta Mukpocxembl 133J1A6

Hns cozmanmst [IM HeoOxomumo B MeHemkepe OTKpeiTh PCB
Library, ... PCBLib, 3arem cnpaBa B HIKHEH 4YacTH DKpaHa
BeINOTHUTL KOoMaHAsl PCB / PCB Library. OTkpbiBaeTCsi MEHEIKED
OMOJMOTEKH KOMIIOHEHTOB, KOTOPBIM MOXHO IEPEMECTUTh B
HEO00XO0IMMOE MECTO PKpaHa.

IIpu co3panmy HOBOrO MOCAJOYHOTO MecTa Hanao 1eakHyTh [IK B
noiie Components wmeHemkepa Oubmuorekn KommnoHeHToB PCB
Library. Beinaget mento, B koropoM BeiOpaTh New Blank Component.
B none Components mosBUTCS 3alKiCh CO3AaBAEMOrO IOCAJIOYHOTO
Mecta PCBCOMPONENTO0 0. YtoObl IpHCBOUTh €My Ha3BaHHE HAJ0
menkHyTh JIK mo stomy HazBanuto, a 3arem IIK. B BrimaBmem MeHro
BbIOpaTh Component Properties (puc.3.3).
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PCB Library ¥ 3 X &7 BuBauoTeka NocagouHen Mect.Pblib

Maskl Vl

o Apply X/CIear pMagnify

Maormal ~ §elect Zoom glearExistir

Components

Mame /| Pads | Primitives

Mew Blank Component

Component Wizard...

Cut

Copy
Copy Mame
Paste
Delete

Select All

Component Properties...
Place...

Update PCE With All

Component Primitives Report
Type |Mame / |¥-Siz

Delete All Grids And Guides in Library...

Puc.3.3 Bb130B 0OkHa HacTOMKHU napaMeTpoB (aitna oudnuorexku [IM

Otkpoetcst okHo PCB Library Component (puc.3.4), B KOTOpom

3amucaTh Ha3BaHUE MIOCAJIOUYHOro Mecta DPD.
‘Q PCE Library Component [mm] 7 ™

Library Component Parameters

Mame |I'Ioca,a,ol-|Hb|e MecTa Height
Description | |
Type Standard S

Cancel

Puc. 3.4 OcHoBHBIC HacTpoWKku ¢aiina oudmmorexku [IM

B HmwxHel dactu pabouero moiisi BeIOpaTh BepxHuii cioii - Top
Layer. [Ins »>TOro ucmnoJjib30BaTh JBE OOBEAWHECHHBIE HEOOJIbIINE
CTPEJIKU, PACHOJIOKECHHBbIE BHU3Y CIIpaBa OT HA3BAaHUS CIIOEB ILIATHI.
3areM 3a7ath mar cetku = 1.25 mm. /s atoro Haxats Shift+Ctrl+G.
OTkpoeTcs OKHO, B KOTOPOM BbICTaBUTH pazmep 1.25 (mm) (puc.3.5).
Haxats Ok.
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4 Snap Grid (1..1000) [... ? x

| 1,25mm|

Cancel

Puc. 3.5 Hactpoiika mara cetku 6ubanorexku [IM

Jlamee HEoOx0auMO BHITIOJHUTH kKoMaHabl Place/ Pad u Haxkathb
TAB. Otkpoercsi OKHO HacTpoWkM KOHTakTHbIX riomanok (KII), B

KOTOPOM 3aJaJuM
e Designator — 1,
e ciou Top Layer,

pasmep 2,1x0,8 mm,

e Shape — Rectangular (puc.3.6),

% Pad [mm]

Top Layer  Top Paste Top Solder
Pad Template

Template |r210_80m220_90p205_75

Location

X Omm
¥ Omm
Rotation 0.000

Hale Infarmation

Hole Size
Tolerance

Properties
Designator
Layer Top Layer e
Net No Met R
Electrical Type Load i

Pin/Pkg Length |0mm

Jumper ID Locked |:|
Testpoint Settings
Top Bottom
Fabrication D
Assembly O

Library

Size and Shape
(®) simple

Corner

X-Size Y-Size Shape Radius (3%)

m Rectangular e

Offset From Hole Center (X/Y)

Paste Mask Expansion

() Expansion value from rule

i§l Specify expansion value

Solder Mask Expansions
i:l Expansion value from rules

(®) Specify expansion values:

g —]

|:| Force complete tenting on top

Puc.3.6 OkHO HAaCTPONKM KOHTAKTHOM MJIOIIAAKH JJ1s1 BBIBOJA JIEMEHTA
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Janee Haxats OK.

ﬂ Jump To Location [mm) ? poe

¥-Location |Ci |

¥-Location |ﬂ |

[ ok | cancet |

Puc.3.7 YcranoBka Kypcopa B yKa3aHHOE MECTO MO KOOPJAUHATAM

Cnenyromue mects KII ycTaHOBUTE Ha pacCTOSAHUU JIPYT OT Apyra
c marom 1.25 mm, 3arem oTcTynuTh o ocu OY BopaBo Ha 11.25 MM u
ycTaHoBUTH ciueaytomue ceMb KII, mnepememasce CHU3Y BBEpX.
Pa3zmepbl COOTBETCTBYIOT CHPABOYHBIM JAHHBIM KOPIyCa MUKPOCXEMBI.

Kaxnpiit pa3 ipu pazmeniennn KII menkats JIK (puc.3.8).
re 8] s o [

Mask | Bl x- 6.250 dx: 3,750 mm
y:-11,250 dy: 0,000 mm

Top Layer
Snap: 1.25mm Hotspot Snap: 0.203mm
M select zoom [ Clear Existi

Compaonent Primitives
Type |Mame / |xSize |V-Size  [Layer
Pad 1 2imm  08mm  Top Layer

2 2imm  0.8mm  Top Layer
3 2imm  0.8mm  Top Layer
4 2imm  0.8mm  Top Layer
Pad 5 2imm  0.8mm  Top Layer
6 2imm  0.8mm  Top Layer
7 2imm  0.8mm  Top Layer
8 2imm  0.8mm  Top Layer

Pad 9 2imm  0.8mm  Top Layer
Pad 10 21mm  0.8mm  Top Layer
Pad 11 21mm  0.8mm  Top Layer
Pad 12 21mm  0.8mm  Top Layer
Pad 13 21mm  0.8mm  Top Layer
Pad 14 21mm  0.8mm  Top Layer

Puc. 3.8 PasMemene KOHTAaKTHBIX IIOIIAIOK DJIEMEHTA
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Tenepr Hamo HapucoBaTb KOHTYp MHKpOcXembl. /[limg 3Toro
BoIOpaTh ciioii Top Overlay u BoimonHuth komaujsl Place/Line.
[Ilenkas ABaXXAbI B yrilax CO34aBAEMOr0 KOHTypa W mepeMenias Kypcop
B CJICAYIOIIMI, HAPUCOBATh KOHTYP MHUKpOcXxeMbl (puc.3.9). 3apepiiuTh
npouenypy memukom JIK u 3arem IIK. YrtoOml pucCyHOK He
IepeMEIAIICS 10 AKPaHy 3a KypcOpOM, HAJ0 3aBEPILIMTH NPOLEAYPY
menuakoM [1K B pabouem more.

Puc.3.9 JlobaBneHre KOHTypa MUKPOCXEMBI

ITocne sroro B mone Components okHa PCB Library nBoiiHbIM
nienukoM JIK mo HazBaHHWIO KOMIIOHEHTOB OTKpBITH OKHO PCB Library
Component, B kotopoM ykazath Tun [IM 401.14 (puc.3.10). Haxars
Ok.
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-] PCB Library Component [mm] 7 b

Library Component Parameters

Name [401.14 Height
Description | |
Type Standard e

Canee

Punc.3.10 3amanmne umMeHn KOMIIOHEHTA

Co3zganue mocagouHoro mecta mukpocxembl K511 ITY?2

AHaJIOTUYHO NpCAbIAYIIUM ITYHKTaM HGO6XOI[I/IMO BBITIOJIHUTH

koMmannbl Place/ Pad u naxars TAB. OtkpoeTcs OKHO HacTpOWKH

KOHTAKTHBIX IUIomaaok — Pad[mm], B koTopoM 3aagaTb B mMOJE
Properties:

Designator 1,

cioit Multi - Layer,

uenb — No Net,

tun Load,

B Size and Shape BoiOpaTs Top-Middle-Bottom
3aJaTh B MoJie JjuHa Be3ne — 1.4 (Mm),

B noJjie mupuHa — 1.4 (Mm),

B noJie ¢opma Rectangular,

CMEILIEHUE OT IIeHTpa oTBepcTUsi — 0 MM,

B noJie Paste Mask Expansion—Specify 0,

B nojie Solder Mask Expansion taxxe Specify — 0.1 (Mmm).

Haxatp Ok. (puc.3.11).
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{ Pad [mm] ? =

Top Layer Bottom Layer Top Paste Top Solder Bottom Solder Bottom Paste  Multi-Layer

Pad Template

Template |s140n76m150p140 ~ Library
Location Size and Shape
X O simple @ Top-Middle-Bottom () Full Stack
X-Size Y-Size Shape Radius (%)
Rotation 0.000 Top 1.4mm 1.4mm Rectangular ~
Hole Information Middle (1.4mm 1.4mm Rectangular b
Hole Size Bottom [1.4mm 1.4mm Rectangular ~
Tolerance + -
(® Round Offset From Hole Center (X/Y)
O Rect Paste Mask Expansion
() slat () Expansion value from rule
Plated (® Specify expansion value  |Omm
Properties Solder Mask Expansions
() Expansion value from rules
Layer Multi-Layer = —
(®) specify expansion values:
Net Mo MNet i
Electrical Type Load v
Solder Mask From The Hole Edge
Jumper ID Locked [ o .
Testpaint Settings [ Force complete tenting on top
Top Bottom [ Force complete tenting on bottom
Fabrication O O
Assembly O [l

Cancel
Puc. 3.11 Hacrtporika mrsipeBoro KII

I-to KII ycraHoBUTh B HadaJio KOOpAMHAT. {1 3TOTO MIEIKHYTH
JIK na pabouem nose u Haxath kiasuiry J. Otkpoercsa okHo Jump To
Location. B Hem 3amats mo ocu OX u ocu OY 3HaueHus 0 U HaXaTh
Oxk. Ha pabouem mosie B YyKa3aHHOM MECTE MOSIBUTCSI MEPEUECPKHYTHIM
kpyxkok. [lenknyts nmo Hemy JIK, nosiButcs 1-a KII, menknyTte JIK,
3ateM enakHyTh [IK. Cnenyromue tpunaguats KII umeror kpyriyio
dbopMy, MO3ITOMY HEOOXOAMMO BepHyThcs B MeHio Pad , mis dero
Haxxath TAB. B none Size and Shape B xosmonke Shape Be3zne ykaszathb
Round (kpyr). Haxars Ok.

Homep KII aBTOomMatuyecku cTajd BTOPBIM W KPYIjiod (QopMmbl.
[Tocnie 3TOoro ¢ marom 2,5 MM YCTaHOBUTH B JiIeBOM psany mectb KII,
3ateM OTCTynuTth no ocu OX BmpaBo HaA 7.5 MM H YCTaHOBHTH
cnenyromue 7 KII, mepememasice can3y BBepx (Hymepanus KII, kak u
BBIBOJIOB Ha MHUKPOCXEMaXx, BBIMOJHSIETCS MPOTHB YACOBOM CTPEJIKH).
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Kaxnpii pa3s mpu pasmemennu ouepennou KII waxkumare JIK.
[Momyunnu 14 KIT (puc.3.12).

©
©
©,
O
0,

Puc. 3.12 Pacnonoxxenue KII B okHe pegaktupoBanus o6udanorexku [1IM

Jlanee HEOOXOAMMO HAPUCOBATHh KOHTYP MUKPOCXEMBI. s 3TOTO
BeIOpaTh ciioii Top Overlay, Beimonnuts komannbl Place/Line u
HAapUCOBaTh KOHTYp MHKpocxembl Tmepememennm JIK. Bnauane
menkHyTs JIK B 1-if Touke pucyemMoro KOHTypa, 3aTeM MOTSHYTh
KypCOpOM JIMHUIO A0 Onmxaiiiero moopota u menknyTs JIK, nanee
CHOBa MPOPHUCOBATh MPOJOJDKEHHE JIMHUHU, MepeMmenias Kypcop. B
nocnennei touke Haxath JIK, 3atem I1K unn nHaxxate ESC (puc.3.13).
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(0)
(0)
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0
(0)

©O0O006600006

Puc. 3.13 BHemHui1 Bua nocag0uyHOr0 MECTa BHIBOJHOW MUKPOCXEMBI

ITocne storo B mosie Components BHIIOJHUTH JBOMHON MIETYOK
JIK mo nHa3BaHuro KOMIOHEHTOB. Otkpoercs okHo PCB Library
Component, B koTropoM ykazath Tun IIM DIP14, a B rpade Onucanue
ykazatb KST1ITY (puc.3.14).

‘@ PCE Library Compenent [mm] 7 >
Library Component Parameters
Name DiP14 Height
Description |K51-|r|yp_ |
Type Standard o

Puc.3.14 3aganne nMeHU U OIMCAHUA DJIEMEHTA
IIpoBepuTh HaguuuWe OIMIMOOK. J[JIsi 3TOr0 BBIMOJHUTH KOMAaHIbI

Reports/ Components Rule Check. B oTkpbIBIIIEMCSl OKHE ITOCTaBUTh
Be3Je rainouku. Haxate Ok. OTkpoertcs otyet (puc.3.15).
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;%‘- BrEnnoTera Nocago4Hb mecT.ERR

Rltium Designer Syatem: Libkrary Component Bule Check
ECE File : BEuBmmorexa NOCAOOWHHN MECT

Date : 259.03.2021

Time r ld:0e8:26

Hame Warnings

Puc. 3.15 Otuet 00 ommbkax mpu cozmpanuu [IM

ITopsi10K BBLINMOJHEHUS Pa00ThI

1. 3anyctutrs CAIIP Altium Designer;

2. OtkpeiTh pegakTop PCB u co3nath daitn OMOIMOTEeKH MOCag0YHbIX
MECT;

3. BeINOJIHUTH HAaYaJbHbIE HACTPOUKH pabOUero moJisi;

4.Co3aaTh MOCAJOYHOE MECTO [IJII MHUKPOCXEMBI C ILJITAaHAPHBIMHU
BBIBOJIAMU;

5.Co31aTh MOCaAOYHOE MECTO [JII MHUKPOCXEMbl CO IITHIPEBBIMU
BBIBOJAMH.

6. CoxpaHUTh Pe3yJbTaT.

Conepkanue oT4éTa

1. Ilens paboTHI;

2.CBenenus o rpaduueckom penaktope PCB  u  O6ubnuoreke
MIOCaJIOYHBIX MECT;

3. Ilopsimok  co3gaHusl IIOCQJOYHOTO MECTa IS MHKPOCXEMBI C
TIJIaHAPHBIMH BBIBOJIAMH;

4. Tlopsimok  co3llaHus IMOCAJOYHOIO MecTa I MHMKPOCXEMBI  CO
IITHIPEBBIMU BHIBOJIAMM;

5. DCKHU3BI MOCAAOUYHBIX MECT MJIU PACIlCUaTKu;

6. BeiBOBI.

KoHTpOJIbHBIE BONIPOCHI
1. Kakum o006pa3oM BBITIOJHSAIOTCS OCHOBHBIC HACTPOWKH peaakTopa
I[IM?

2. . Kakum o6pa3zom cozmaercs OMOInoTeKa MocagoqHbIX MeCT?

3. TlosicHuTe Ha3HAYEHUE OCHOBHBIX KOMaH] PEIaKTopa.

4. Kak 3amaeTcd mar ceTku?

5. B kakoM ci10€ pa3MearoTcss KOHTAKTHBIC TIJIOMIAIKA MUKPOCXEMBI C

IJIAaHAPHBIMUA BBIBOJIaMI/I?
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6. B kakoM cioe pa3zMeniarTCcsl KOHTAKTHBIC TUIOMAJIKA MUKPOCXEMBI
CO IITHIPEBBIMU BHIBOJIAMU ?

7. B KakoMm cioe pa3MemaeTcss KOHTYp MUKPOCXEMBbI?

Kak 3amarorcsi mapaMeTpbl KOHTAKTHOM IUIOMIAJKU JJIs TUIAaHAPHBIX

BEIBOJIOB?

9. Kak 3agaroTcs mapaMeTpbl KOHTAKTHOM IUIOIIAJKHK IS IITHIPEBBIX
BEIBOJIOB?

10. ITosicaute nopsigok co3ganus mnocagoyHoro mecta 401.14 mis
MUKpocxembl 133JIA6?

11. ITosicauTe mopsimok co3nanus nocaaouyHoro mecta tun [IM DIP14
st Mukpocxembl K511 T1Y27?

12.Kakum o0Opa3oM 3ajaeTcs Ha SKpaHe BHJAMMAs CETKa B BUJC JIMHUM
VI TOYEK?

>
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Jlaboparopnasi padora Ne4. YITAKOBKA BbIBO/10OB
KOHCTPYKTUBHBIX 2JIEMEHTOB B CAIIP

Hear padoTbl: H3yYEHHE METOJAUKM YHAKOBKH  BBIBOJIOB
KOHCTPYKTUBHBIX 31eMeHTOB cpenctBamu CAIIP Altium Designer;
npuoOpeTeHHe  HAaBBIKOB  YMAKOBKM  BBIBOJAOB  KOHCTPYKTHUBHBIX
anemeHntoB POC.

Co3aanue OM0JIHOTEYHOI0 dJIeMeHTa MuUKpocxeMbl K51111Y2
Muxkpocxema KS11ITY2 cocrout u3 nByx cexkuuid HE-U u nByx
cexkuu 2U-HE. [{okoneBka nana Ha puc. 4.1.

&

|

&~ fn -t
[ |
icn

o
=

[ [

LT:'j

Puc. 4.1. IloxoneBka mukpocxembl KS111TY?2

B menemxepe oubnuorexk B noje Components mienukoM JIK o
HE-H otkpriBaeM 310T 25ieMeHT HE-U. 3atem B MeHemkepe OuOiInoTex
nepenmenyeM siiemeHT HE-U B snement 2U-HE / HE-W. [lng yero
nBax el menkHeM JIK mo vemy. Otkpoercst okHo Library Component
Properties. Haxxate Ok.

B menio Tools BeiOupacm New Part. B Menemxepe mnosiBuics
KOMIOHeHT Part A, 3areM TOBTOpPUM MPOLEAYPY, U TOSABUTCS
kommnoHeHT Part B (puc.4.2).
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Tools | Reports  Window Help
{E MNew Compaonent ode~ | § = H--@-E

Remove Component

Remove Duplicates... —— SCH Library v X
Rename Component.., —— | vl [
Copy Component... || | Components Drescription
Move Component... I L1F 21-HEHEM
= 1 HE-N
O NewPart |
Eeg
Remove Part 1 Part B
Maode v [T ]
Goto i
A Flace Add Delete Edit

Find Component...

. L |Aliases N
Component Properties...
Parameter Manager... 1.

[E# Model Manager... I Add Delete Edit
XSpice Model Wizard... T [pins MName Type -
Update Schematics 1l -1 In Input
" ) o i -2 E Input
Update Parameters From Database... —— -3 out Output
Generate Component Library... I -7 GND Power
= 14 =5V Power

Generate SimModel Files... Tl
Library Splitter Wizard... i
SVM Database Library Maker... —H— Add Delete Edit

Configure Pin Swapping... ——1 |Model Type Description

Document Options... T

Schematic Preferences... Add Delete Edit

T Curor

Puc. 4.2 Co3manue 010Ka BHIBOJIOB

HacTtpouwm Bce 4 311eMeHTa B COOTBETCTBUHU C PACIIMHOBKOM CXEMBbI
KS11ITY2.

Tenepsr Part B Hamo oOTpemakTUpoOBaTh COIJIACHO I[OKOJICBKE
MHKpOCXeMbl. [ sroro menknyts JIK nBa)kasl Mo nepBomMy BBIBOJY U
B OTKPBIBIIEMCSI OKHE MOMEHSTh HOMEpP IMepBOro BeiBojga E ¢ 1-ro B
COOTBETCTBUM C ILIOKOJIEBKOM MHKpPOCXeMbl Ha 4-il. AHaJIOTHMYHO
MOCTYIIUTh cO BceMu BbiBojamu Part B: 2-ii (In) na 5-i; 3-i1 (Out) Ha 6-
i (puc. 4.3). Ynansem BoiBoabl 7 (GND) u 14 (+5 B). OgHOBpEMEHHO
noctaBuTh ranouky Hide.
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______________

078

________________

...............

In

GND
5V

o

Out

O—t

...............

<

................

Components Description
1 E 211-HE/HE-I1
= {E HEW
LrPart &
Flace Add Delete Edit
Aliases
Add Delete Edit
Pins Mame Type ~
—
—q
—
—{ GND Power
—
=5 In Input
— 4 E Input W

____________________

________________

____________________

In

Out

_____________

-

_________________

‘ | ‘

Puc. 4.3 Hactpoiika BEIBOJIOB 3JIEMEHTA

InA

InB

&

Out

Puc. 4.4 Iloaroroska 010ka »inemenra Part C

38

I

_____________




W,

...........................

e out -
i 9
4—[2> InB

Part D

3aTeM B HIKHEHW 4acTu dKkpaHa B nose Editor menkHyts 1o
kHonke Add Footprint. Otkpoercss okHo PCB Model. B nose Name
mEenKkHyTh 1Mo kKHomke Browse. Otkpoercs okHO Browse Libraries

(puc. 4.6).

Browse Libraries >

I__ibraries| E BuBanoTeka NocagodHbe mecT.Peblib s o Find..,

Mask  |DIP14 "

Mame Library Description

BuGanoTera noc: K511MNY2

2 items

Puc. 4.6 OTkpbiTHE OMOTMOTEKH MOCATOYHOTO MECTa

B oxne Libraries BoicBeTuTCcs Ha3Banue budJuauoreka
nocagounbix mect .PcbLib. B okne Mask BeiOpaTh Tun kopmnyca DIP

14 u vaxxate Ok. [lanee B okHe PCB Model menknyts no kHonke Pin
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Map. Ortkpoercss gononHuteabHoe okHO Model Map. Ilo Hemy
MPOBEPUTHh COOTBETCTBUE BBIBOJAOB B YI'O ¢ BBIBOJAMHU KOpIyca
MUKpocxeMbl (puc.4.7), Haxatb Ok B 000UX OKHaX.

Footprint Maodel

Name |D|P14 Browse... Rt EEEEEEEPEEr SEE PP PP EE EPEEEPE PR CEPRERE
Description [kst11my2 | : :
PCE Library Model Map %
® any
OLibrary name 1 Component Pin Design... | Model Pin Designator
B o
]
(O Library path 12 12
11 11
5 5
— |4 4
Selected Footprint 16 16
2 2
3 3
7 7
14 14
10 10
9 9
8 8
I

Found in: C\Users\User\Documents\Altiu,.\BuBanoTeka nocagoyrex mecr.Peblib

OK Cancel

Puc. 4.7 Cepka coorBeTcTBUs BBIBOAOB B YI'O € BhIBOJaMH KOpIyca

B Hmxner uactu skpana B mone Editor m B MeHemxepe
ounomurorexku YI'O B cnucke Mojiefiei MOSABUTCS 3alKUCh YITAKOBAHHOTO
oubnuoreynoro kommnoHeHta DIP14 Footprint KS11ITY2. YrtoOs
MPOBEPUTHh MPABUIBLHOCTH BBIMOJTHEHHOW YIMAKOBKH, IIEJIKAEM JIBAXKIbI
JIK mo nazBanuto kommnoneHTta 2M-HE/HE-UU B oxkne Components.
Otkpoercs okHo Library Component Properties (puc.4.8).
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Library Component Properties X

Properties Parameters

Visible Mame Value Type
Default Designator D7 [A visible [JLocked
Default Comment ~| Ovisible

Part4/4 [ Locked
Description

Type Standard v

Library Link

Symbol Reference | 21M-HE/HE-W

Graphical

Mode [ Lock Fins

[[]show All Fins On Sheet (Even if Hidden) Add... Add as Rule...
[JLocal Colars

Models

MName Type Description Vault Item Rev... | Revision...

DIP14 *|Footprint  K511M¥2 [Unknown,
Add.. - Remove... Edit...

Edit Pins... Cancel
Puc. 4.8 Hactpoiika CBOMCTB OMOJIMOTEKH KOMIIOHEHTA

[enknyB o kHomnke Edit Pins, oTkpoercss okHo Component Pin
Editor, o KOTOpoMy MOXHO MNPOBEPUTHh NPABUILHOCTH YIIAKOBKH

(puc.4.9).

Component Pin Editor >
Desig... Name |Desc DIP14 Type Owner | Show Number Mame Pin/Pkg Length
e et | @ | @ | B jom
2 E 2 Input 1 v v Omm
3 Qut 3 Cutput 1 v v Omm
1 E 4 Input 2 v v Omm
3 In 5 Input 2 v v Omm
3 Cut & Cutput 2 v v Omm
T GMND 7 Power 1 v v Omm
3 Cut ] Cutput 4 v v Omm
3 InB 9 Input 4 v v Omm
10 InA 10 Input 4 v v Omm
11 Cut 11 Cutput 3 v v Omm
12 InE 12 Input 3 v v Omm
13 InA 13 Input 3 v v Omm
14 +5V 14 Power 1 v v Omm

Add... Remove... Edit...

Cancel
Puc. 4.9 YnakoBka BbIBOJIOB MUKPOCXEMBI

Haxare OK. Co3ngan OHOJMOTEUHBI KOMIIOHEHT MHUKPOCXEMBbI
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K51111Y2. IlpoBeputrh Hanmuuue OWMMUOOK. s 3TOro BBHIMOJHUTH
komaHibl Reports/ Component Rule Check. B oTkpbiBiIEMCS OKHE
OCTaBUTh Be3jie raiouku. Haxxate Ok. OTkpoetcs otuet (puc.4.10).

@ BwénwnoTteka ¥TO.ERR

1 Component Bule Check Report for : C:\Users\User‘\Documents‘Altiumhlabal‘\EBuSmorexa ¥T0.SchlLib

Hame Errors

Puc. 4.10 IIpoBepka npaBUIIbHOCTH MPOCKTUPOBAHUS

Ilops/10K BbINOJHEHUS PA0OTHI
1. 3anyctuts CAIIP Altium Designer;
2. Boiopats bubnauorexka YI'O SchLib;
3. Co3nath OMOIMOTEYHBIN 371eMeHT MUKpocxemMbl K51111Y2;
4. CoxpaHUTh PE3YJIbTAT.
Coaep:xanue 0T4€Ta

. Llens paboThr;
. CBefeHns O TMOpsAIKE CO3JaHUs OWOJMOTEYHBIX DJIEMEHTOB B
CAIIP Altium Designer;
3. Ilopsimoxk  co3ganHus OMOJMOTEYHOrO JJIEMEHTa MHKPOCXEMBI
K511ITY2;
4. Dcku3 u nokoseBka Mukpocxemol KS1111Y2;
. BeIBOJIBI;

N —

)

KoHTpOJLHBIE BOIPOCHI

Kakum 06pazom otkpeiBaercs budnuoreka YI'O SchLib.?

Kakum o0pazom cozgaercs OUOIUOTEUHBINA SJIEMEHT?

Kak cozgaercs OubauoTeunbiid 31eMeHT MUukpocxembl KS111TY2?

Kak co3zmaercsa HOBbIA KOMIIOHEHT MUKPOCXEMBI?

Kak pegaktupyercst HOBbIMI KOMIIOHEHT MUKPOCXEMBI? 7

Kak mojakirogaeTcsi mocajioyHoe MECTO K AJIEKTPUYECKOW YacTu

MHUKPOCXEMBI?

7. Kak npoBepuTh COOTBETCTBHE BBIBOAOB B Y1 O BbIBOJIaM KOpITyCa
MHKPOCXEMBI?

8. Kak penaktupyroTcsi BBIBOJAbI KOMIIOHEHTOB MUKPOCXEMBI?

AN S e
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Jladoparopnasi padora NeS. CO3JJAHUE DJIEKTPUUYECKHUX
INPUHIUIINAJIBHBIX CXEM B CAIIP

Onucanue pexakropa Altium Designer Schematic
B CAIIP Altium Designer mis co3MaHUsi CXE€M SJIEKTPHUUYECKUX

NPUHIUIIHAIBHBIX MCHOJIb3yeTcsl rpaduueckuil penaktop Schematic.
Hurepdeiicel rpadpuueckux peaakropoB CAIIP umeroT MHOro oOmux
YepT, MOATOMY, U3YUHMB OJMH PEJIAKTOP, JETKO MOKHO MEPEnTH K padboTe
C APYTHUMHU PEIAKTOPAMHU.

Otkpseith ¢aiin Heuyatnasa muara.PrjPCB. IlosButcs meHemxkep
npoektoB.  [lénknyrs  aBaxasl JIK no  IlpuHuMnuaabHas
JjleKTpuyeckas cxema. Ha pabouem nose nosButcsa popmarka aHaior
A4. Hactpoum penaxrop. s sroro menkuyts [IK B pabouem nose u
BBITIOJTHUTH KOMaH A6l Options / Document Options (puc.5.1).

Q, Find Similar Objects... Doc

Options X

Filter

EParameters Units  Template

Options Grids Standard Style

Place »

Sheet Actions »

_H o R Orientation Landscape ~ snap Smm Standard styles | A3 v
Grids

| e ’ [ATitle Block | Standard = visible  [smm |

A workspacePanels
Sheet Number §

il P iy et Number apaces D Electrical Grid Custom Style

lez cor CrrleC [/] show Reference Zones Enable

e paste CtrleV Use Custom style []
Default: Alpha Top to Botton i

1 Find Component... T T T T P P Grid Range @

“Tlaa EndText.  CtisF Show Border

> Place Part...

show Template Graphics

Options » Documen it Options...

Document Parameters... B Unique Id

[ Change System Font
Shet.. - XNPIWWNN Reset BEY
Schematic Preferences..  [—
Compiler. B Update From Standard
Autofocus... [

Sheet Color

Grids.. —
Units... -
Breakwire. | [ tink To Vault
Default Primiti L

-

Cancel
Puc. 5.1 OkHO HACTPOWKM MPOEKTA MPUHIHUITUATIBHON CXEMBI

Otkpoercs okHO Document Options, B KOTOpOM Ha 3aKJIagKe
Sheet Options BbIOJHUTH OCHOBHBIE HACTPOUKH dopmaTa A3 nnbdo A4,
a Ha 3akyajke Units ycTaHOBUTH MeTpUUeCKyto cuctemy Millimeters.

Hanee menkHyth IIK B pabodyeM moJie ¥ BBINOJHUTH KOMAaHbI
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DXP / Preferences. OtkpriBuicecss okHO Hactpoliku Schematic —
General 3anonauTts cornacHo puc.S5.2. Haxars OKk.

Preferences x
Cloud Preferences -
[ system
[ Data Management 1l schematic — General
v [ Schematic
2 General * Options Alpha Numeric Suffix
& Graphical Editing —
Break Wires At Autojunctions Alpha v
[ Mouse Wheel Configuratior
Optimize Wires & Buses
=5 Comptier Pin Margin
B AutaFocus Companents Cut Wires
[ Library AutoZoom Enable In-Place Editing Name Number
5 Grids CTRL=Double Click Opens Sheet
Document scope for filtering and selection
[ Break Wire Convert Cross-Junctions
&5 Default Units [ Display Cross-Overs Current Document v
== Default Primitives Fin Direction Auto-Increment During Placement
[ FRGA irect
Sheet Entry Direction
[ PCB Editor Primary l:l Secondary l:l
Part Direction Unconnected Left To Right
[ Text Editors R Leading Z
Render Text with GDI+ D Remove Leading Zeroes
[ seripting System
Drag Orthoganal
B cam Eitor a 9 Port Cross References
[ Simulation Drag step MEdiin e Sheet Style Name ~
53 Wave Include with Clipboard Location Style  |EORE o
[ Draftsman
Ho-ERC Markers
Default Blank Sheet Template or Size
Thin Cross Collapsed nates
Thick Cross Template Ho Default Template File
Small Cross The path to the templates directory can be set in
the Data Management>Templates options,
Triangle
Checkbox Sheet Size A3 v
Parameter Sets Drawing Area 15500mil x 11100mil
393.7mm x 281.94mm
< >
SetToDefaults |~ | Save.. | | Load.. |* | ImportFrom.. |~ Cancel Apply

Puc. 5.2 Hacrtpoiika npoekra NpuHIUITHAILHON CXEMBI

3ateM BbIMONHUTH KoMaHAsl Options / Graphical Editing u
CIeNaTh HACTPOUKH COTJIACHO puC. 5.3.
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Preferences

Cloud Preferences

1 System
L] Data Management
~ |7 Schematic
= General

== Graphical Editing

1| Schematic — Graphical Editing

Options

Auto Pan Options

[ clipboard Reference Style Auto Pan Fixed J v
= Mouse Wheel Configuratiol - t Y

Add Te Iate to Clipboard
= Compiler g emplate to Cliphoar Speed .
B AutoFocus [l Convert Special Strings Slower Faster
== Library AutoZoom [ center of Object Step Size 7.62
= Grids [l Object's Electrical Hot Spot

Shift Step Size 25.4

= Break Wire

= Default Units

[ suto Zaom
[ single "\ Negation

o Undo/Redo

= Default Primitives [Ipouble Click Runs Inspectar
o rrea ] Contim setecton Memory ies soasee o ]
I PCE Editor

2l Mark Manual Parameters [ Group Undo

Text Editors
- [A click Clears selection
[0 Seripting System
[ shift Click To Select Color Options
1 CAM Editor

3 simulation [ atways Drag Selections
Ea wave [ pisplay Strings As Rotated
[ Draftsman [IPlace Sheet Entries automatically Cursor
[Iprotect Locked Objects Cursor Type Large Cursor 90 )

Sheet Entries and Ports use Harness Color
Reset Parts Designators On Paste

Net Color Override

< >

Set To Defaults |~ Save... - Load.. |+ Import From... |~

Cancel
Puc. 5.3 Hactpotiku rpadudeckoro oToOpakeHus

YT100BI
BBI3BaTh HA DKpaH CO3/JaHHbIC OMOJUOTEKH. [[JIs1 5TOr0 B MEHIO HMKHEH

co3/aTh CXeMy u3 OMOJIMOTEYHBIX DJJEMEHTOB HaJ0
yacTh 3KpaHa MmenkHyTh JIK mo System. B Brinmagaromem MeHRO
BbIOpaTh Libraries. CripaBa oTkpoetrcs menemxkepLibraries, B koTopom
BbIOpaTh OubnnoTeky YI'O bubamnorexka YI'O SchLib (puc.5.4). lanee

MEepPeKIIOYNTBCS B MEHekepe Tmnpoekta Ha [IpuHOMNUaabHaA
iekTpuueckas cxema.SchDoc u mpoBepuTh, Kakoro IBeTa JUCTOK
cipaBa oT Cxema....SchDoc. Ecmu OH KpacHbI, TO BBINOJHUTH

koMmauel File/Save All.
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Libraries v I

Libraries... Search... Flace 21-HE/HE-I1
E BuénuoTteka ¥T0.5chlib ~ |
[ v
Component Name Library
E|§_E 2W-HE/HE-W EuBnnoTexa )‘TD.SchliE

E---q_rPartA
A Part B
A Part C
{0~ Part D
1 components
) &
—&|
—4
J7A
Model Name Model Type
1 DI Footprint
Supplier Manufacturer| Description | Unit|”

Puc. 5.4 Jo6aBnenue 6ubnunoreku YI'O B mpoekT

JI1st pasMereHns BCEM MUKPOCXEMBI IENKHYTh MOCIEI0BATEIHHO
YETBIPE pa3a CBEPXY BHU3, pa3Mellas PU KaXKIOM LIETYKE CIEAYIOIYIO
M0 TMOPSAKY CEKIMI0. 3aTéM aHaJOTMYHO YCTAaHOBHUThH €IIE JBE

mukpocxembl 2U-HE/HE-U (puc.5.5). Jlns 3aBepiieHHs MPOIETYpPSI
pasmeneHus meaknyTh [1K.
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Puc. 5.5 JlobaBneHne KOMIIOHEHTOB Ha MPUHITUITHAIBHYIO CXEMY

PasMenmenue coefMHEHU HA CXeMe

Teneps coenmuHUTHh BbIBOABI JPD anmekTpuueckumu nensamu. [
3TOTO BBINOJHUTH KomaHabl Place / Wire. Kypcop mnpeBparutcsa B
NBOMHOE mepekpectue. HaBectu ero Ha 1-il Mo MOPSAKY COETUHSEMBII
BBIBOJI. B MOMEHT COBMEIIEHUS €0 C BEIBOJAOM KPECTUK B (hopMe OYKBBI
X CTaHET KpAaCHOro IBETa. ODTO CBHUJECTEIBCTBYET O COBMELICHHUU
Kypcopa ¢ BeiBogoM YI'O. B 3Ttor momeHnt menknyTh JIK. Haunercs
nocrpoeHre uenu. llepemMecTuTs Kypcop B CIEIYIOIIWA BBIBOI U B
MOMEHT COBMEUICHUSI C OYEPEIHBIM BBIBOJOM CHOBa IIEJIKHYTHh JIK.
[Ipouenypy mpoaoKath 10 mocTpoeHus: Beeil nenu. Korna nens Oyaet
noctpoeHa, ImenkHyTh IIK (puc. 5.6). Ilocme 3Toro mnoCTpOUTH
CJIEIYIOINIYIO IIeNb W TaK JI0 TeX MOop, MOKa He OyAyT MOCTPOECHBI BCE
L[ETTH CXEMBI.
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Puc. 5.6 CoenrHeHrEe KOMIIOHEHTOB MPUHIMITHAIBHONW CXEMBI

[Tocne mocTpoeHUs] CXEMbI AJIEMEHThl Ha HEW eIle HE HMEIOT
MO3UIIMOHHBIX 0003HaueHuil. UYUTOOBI HX MPUCBOUTH, BBINOJHUTD
komauasl Tools /Annotate Schematics. Ilossurcst okHo Annotate. B
okHe mojis Order of Processing BriOpath Down Then Across
(puc.5.7).
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Annotate X

Order of Processing Matching Options Current Proposed Location of Part
i i Complete Existing Packages | None ™ (5] Designator [=] Sub Designator Sub Schematic Sheet
Component Parameter Strictly ~ D7 ¥ D7 1 MPUHUMNWANEEA 3NEKTPUYECKEA
v| Comment v D? v D? 1 MPUHUMNWANbAA 3NEKTPUYECKAR
Component Kind v D? v D? 1 MPHUHUMNWANE3A INEKTPHYSCKAA
Description v D7 V|2 D7 2 MPUHUMNKMANBAR INELTPUHECKAA
Foatprint ] D? V|2 D? 2 MPHUHUMNWaNbaa INEKTPHYECKan
Ibis Model v D? v 2 D? 2 MPUHUMNWaNEaA 3NEKTPUYECKan
Library Name v D? v 3 D? 3 MPUHUMNWANBAA INEKTPHYECKAR
| Library Reference v D? v 3 D? 3 MPHUHUMNWANE3A INEKTPHYSCKAA
PCE3D v D7 ¥|3 D7 3 MPUHUMNWANEEA 3NEKTPUYECKEA
Process Location of D7 V|1 D7 4 n
- Signal Integrity v ? ? PUHLMMMANBAA INEKTPHYECKAA
Designator el Simulation v Y] D7 V|4 D7 4 MPUHUMNWENEEA 3NEKTPHYSCKEA
D7 v 4 D7 4 MPUHUMNWANEEA INEKTPHUYECKEA
Schematic Sheets To Annotate Designator Index Cont... | Add Suffix
Schematic Sheet Annaotation Scope | Order Start Index Suffix
L= [¥] NMpuHurnuanean anekTpuyeckan oel All 0 1
Annotation Summary
Annotation is enabled for all schematic documents. Parts will be matched using 2 parameters, all
of which will be strictly matched, (Under strict matching, parts will only be matched together if
they all have the same parameters and parameter values, with respect to the matching criteria.
Disabling this will extend the semantics slightly by allowing parts which do not have the specified
parameters to be matched together.) Existing packages will not be completed. All new parts will
be put inta new packages.
All On All OFf Update Changes List Reset All * | Back Annotate

Puc.5.7 [IprucBoeHre MO3UIIMOHHBIX 0003HAYCHU

Haxate kHonky Update Change List. IlosBurca 0kHO
Information (puc.5.8), B KOTOpOM yKa3aHO YUCJIO U3MEHEHUU B CXEME.
Haxatp Ok.

Information pod

Change(s) made
12 change(s) were made from previous state
12 change(s) were made from original state

oK

Puc.5.8 OtoOpakeHre N3MEHEHHI B CXeMe

B HmxkHeN 4dacTu 3TOro OkHa HaxaTh KHOINKY Accept Changes
(Create ECO). Otkpoetcs okHo Engineering Change List, B koropom
yKa3aHbl M3MEHEHMSl MO3UIIMOHHBIX 0003HaueHuil Ha cxeme. CleBa
BHU3Y 3TOTO OKHa HaxkaTh KHONKY Execute Changes. B xosonke Status
B JaByx croigbumax Check u Done mnosiBATCS TaJOYKd, YTO
CBUJICTEIILCTBYET 00 OTCYTCTBUM OIMMOOK H O BBHIIIOJIHEHHOM
u3meHnenuu (puc.5.9). Haxates kHonky Close.
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Engineering Change Order X

Modifications Status
Enable Action Affected Object Affected Document Check |Done |Message
Annotate Component(12)
v Modify > D) -> D) In | = MPHHUMNHANE3A SNEKTPUHECKAR CXEM bl &
v|  Modify > D7) -> D2(1) In |_= MPUHLMNMANG3A SNEKTPUHECKAR CXEM bd (]
v Modify > D?(1) -> D3(1) In |- MpuHUMNKManEan snekTprUEckan oMl (V]
V| Modify - D7) -> D1[2) In |_= MpHHUMNKMaNEan snekTprUEckan oem il (V]
v Modify - D7) -> D2(2) In || NMpuHUMNMansan snekTpueckan oem ) (V]
¥ Modify - D7(2) - D3(2) In | NMpHHUMNManban snekTpnYEckas oem bl V]
¥ Maodify - D73 -> D13 In || MpuHUMNHManEan anekTpYeckan oem <
¥ Maodify - D7(3) - D2[3) In [ MpHHUMIMaNBEA 3neKTPUHECKan oien ) (&}
¥  Maodify - D73) - D33 In [ MpHHUMIMaNBaR 3nekTpUYECKan oien ) (&}
¥ Modify > D7i4) -> D14) In || MPHHUMNMaNLAA SNEKTPUYECKaR oiem ) (]
¥ Maodify - D7{4) -> D2i4) In |- MpHHLUMNMANBEA 3NEKTPUYECKAR OXEn L (V]
v|  Modify > D7) -> D34 In | = MPHHUMNHANE3A 3NEKTPUHECKAR CXEM bl (]

Validate Changes Report Changes... | [] Only Show Errors
Puc. 5.9 IIpumeHeHne U3MEHEHHH B CXEME

3akpeITh cieaympomiee OKHO. Ha cxeme TOsBATCS HOBBIC
MO3UIIMOHHBIE 0003Ha4YeHUs. PsAnIoM ¢ W3MEHEHHBIMH HOBBIMHU
MO3UITMOHHBIMA O0O03HAYEHUSIMA MEIKUM IIPUGTOM OYyayT yKa3aHbI
cTapsie o0o3HaueHus (puc.5.10).
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Puc. 5.10 Bux npyHIMNIHAIBHON CXEMBI C UCIPABICHHBIMU

ITO3NITMOHHBIMHU 0003HAYCHUSIMU
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Cxema roroBa. Bemmonuuts File/Save All. 3atem komnuiaupyem
cxemy koMmangamu Project (C) / Compile PCB Project IleuaTnas
miaara.PrjPCB. Jlamee BbImOJHUTH KOMaHAbl System / Messages.
[TosiBurcst okHO Messages, B KOTOpOM OyAyT TOKa3aHbl BCE
npeaynpexacHus u omuoku (puc.5.11).

Messages v X
Class Dacument Source | Message Time Date Ma.
|| Warni... MpuHyunwanea.. Compi.. Off sheet at 70mm,300mm 21:09:32 29,03.2021 1
|| MWarni... MpuHuywnuanea.. Compi.. Off sheet at 70mm,332.5mm 21:09:32 29,03.2021 2

B 1o | Mpusumnwancs...| Compi.. | Of sheet at 7imm3gsmm ] 25.03.2021
|| MWarni... MpuHUMNWENLa... Compi.. Off sheet at 72mm, 400.5mm 21:0%:32 29,03.2021 4
|| MWarni.. MpuHUMNWENLa... Compi.. Off sheet at 117.5mm, 300mm 21:0%:32 29.03.2021 5
|| MWarni.. MpuHuwnwanea.. Compi.. Off sheet at 117.5mm,332.5mm 21:09:32 29,03.2021 6
|| MWarni... MpuHuywnwanea... Compi.. Off sheet at 118.5mm, 365mm 21:09:32 29.03.2021 7
|| MWarni... MpuHUMNWanea.. Compi.. Off sheet at 119.5mm 400.5mm 21:09:32 29.03.2021 &
|| Warni.. MpuHUMNWENLa... Compi.. Off sheet at 162.5mm, 300mm 21:0%:32 29.03.2021 9
|| MWarni.. MpuHuwnuanea.. Compi. Off sheet at 162.5mm,332.5mm 21:09:32 29,03.2021 10
|| MWarni... MpuHywnuanea... Compi.. Off sheet at 163.5mm, 365mm 21:09:32 29.03.2021 11
|| MWarni... MpuHuywnuanea.. Compi.. Off sheet at 164.5mm 400.5mm 21:09:32 29.03.2021 12
|| [Infao] MeyaTtHaa nnat.. Compi.. Compile successful, no errars found, 21:0%:32 29,03.2021 13

Puc. 5.11 OxHO cOO0OMICHNH, TTOKA3BIBAIOIICE HATUUHNE OIITHOOK

Cosz(aHne JUHHMH I'PYNIIOBBIX COeIMHEHU M

B ToMm ciydae, ecnu cxeMa Cl0)KHas, YUCJIO IeTel MOXXET OBITh,
3HAYUTEIBHOE M MPOCTAS UX PA3BOJIKA HA YEPTEXKE 3aTyIIECBBIBAET €0 U
TEM CaMbIM AEJAE€T TPYIAHBIM JJId 4TeHUA. [loATOMYy B Takux ciiydasx
WCTOIB3YETCSl JIUHUS TPYNIIOBBIX COCAMHEHUM, T. €. MIPOBOJIUTCS OJIHA
oOmiass JUHUSA OOJbIIEH TOMIIUMHBL, K KOTOPOW MPHUCOSTUHSIIOTCS
OTAENbHBIC e, B MecTax mOAKIIOYEHHS [ENEeH K JIMHUU TPYIIOBBIX
COCJIMHECHUN YKA3bIBAIOTCS HOMEPA BXOISIINX U BBIXOSAIINUX LETIEH.

B paccmarpuBaemMoM mpuMepe BBEAEM TaKYHO JIMHUIO TPYIIOBBIX
coeauHeHuit (mmmuy). Jjist 3Toro BIMOJHUTH KomaHbl Place / Bus u
KYpCOPOM yKa3aTh Hadajo JIMHUM (CJeBa CBEPXY) U IIEJIKHYTh JIEBOM
kiaBumed Manunynstopa (JIK), 3arem mnpoBecT ee A0 MOBOPOTA,
menkHyTe JIK u Tak mpoBecTM BCHO JIMHUIO. 3aT€éM B MeCTax
MOAKIIIOUYEHUS 1iene K muHe komanaamu Place / Bus entry yctaHOBUTH
3HAUYOK TMOJKIIOYEHHUS M TMOJABECTH K IIHMHE MNOAKIOYaeMbIe IEMu
komangamu Place/ Wire (puc. 5.12).
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Puc. 5.12 O0ObequHenne COSTUHEHUN IITMHAMA

e
e

L=
L

ITocne 3TOro MpUCBOWTH METKM BCE LEMSAM, MOAKIIOYEHHBIM K
JUHUHU TPYNIOBBIX COCIUHEHUM (IIMHE), a TakKe M caMou mmHe. Jis
Toro BbIMoJHUTH KoMaHAbl Place / Net Label u menkuyts JIK 1o
KaXJIOW 1IeNy B MECTE BXOJia €€ B IIMHY, NOCTABUTH HAJl LEMbIO METKY
Net Label ¢ Homepom, a 3ateM ¥ B MeCTE BbIXOJia Lienu U3 Hee. [lanee
TaKy0 XK€ METKY MPUCBOUTH U IIINHE.

ITocnie aTOoro HagoO B MecTax METOK yKa3aTb HOMEpa LElel, a Ha
IIMHE yKa3aTh, YTO ATO IIMHA W YHUCJIO IOJKJIIOYECHHBIX K HEH LEIEH.
Jlng aToro menkHyTh aBaxbl JIK mo HoMepy MIMHBI U B OTKPBIBILIEMCS
okHe yka3atb BAS [1..10] (puc. 5.13). IIpu 3TOM YHCIO BXOISAIIMX
1ernei ykas3bIBaeTCsd B KBaJIpaTHBIX CKOOKaX ¢ TME€pBOHAYaJIbHBIM
HOMEpPOM IIeNHu, HampuMep oT | ¥ 10 1udphl, MPEBBIIIAIONICH YUCTIO
BXOJAIIKX Liener. B TaHHOM mpuMepe MaTh NOAKIKOYEHUM, a4 YKa3aHO
10. Coenano 3To Ha ciy4yad BO3MOKHOI'O YBEJIMYCHUS TAKUX IETIEH.
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Puc. 5.13 Hacrtpoiika mmHbl

[Tomy4yeHHYI0 CXEMY COXPAHUTh C COOTBETCTBYIOIIUM HA3BAHUEM.
Hanpumep, Cxema snekTpuyecKkasi IpUHIUMIIHAIbHAS I€YaTHOMW IUIATHI.

IlopsiI0K BBINOJHEHHS Pa0O0ThI

3anyctuts CAIIP Altium Designer;

OTKpBITH peaakTop cxem Schematic;

Hactpouth HayaabHbIE YCTAHOBKY;

YcranoBuTh DP3 3IEKTPUUECKON CXEMBI;

Pa3mecTuTh Ha cXeMe IIMHY U PACCTaBUTh METKHU LICTISIM U IIUHE;
[IpoBecTH 3JIEKTPUYECKUE LIENT MEXKTY OCTAIbHBIMUA JPD.
CoxpaHHUTBH pe3ynbTar.

N AELb =

Coaep:xkaHue 0oTYETA

1. Ilens pabOTHI.
2. Crenenus o rpaduyeckom peaakrope Schematic.
3. Ilopsimok co3anus CXEMBbI AJEKTPUUIECKON MPUHIUITUAIBHOM.
4. YepTéx CXEMBI.
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5. BeiBOAEbL

KoHTpOJLHBIE BOMPOCHI

Kakum 06pa3zom HacTpauBaetcs penaktop Schematic?

[losicHuTe Ha3HAYEHKE KHOMOK Ha MaHEeNsIX HHCTPYMEHTOB.

Kak 3agaercs mar cetku?

Kak BbI3bIBAOTCS OUOIMOTEUHBIC 3JIEMEHTHI?

Kakum o0pa3oM pasmemniaroTcss Ha pabodyeM II0J€ OT/AC/IbHBIC

AJIEMEHTHI M Pa3HBIE CEKIIUH MUKPOCXEM?

. Kakum oGpa3oM 3amaercs Ha dKpaHe BUIUMAs CETKaB BUJE JIMHHM

WJIA TOYEK?

7. Kak mpou3BOAUTCA COEIUHEHHUE BBIBOJOB DPD sieKTpuuecKnumu
HermsIMu?

8. Kak pasMemaercss Ha cXeMe JIMHHS TPYIIOBBIX COCIUHCHHM
(1IMHA) ¥ KaK MOMeYaeTcs oHa?

9. Kak pa3MemaroTcs Ha CXeMe METKH IISIsIM, IOJKIOYEHHBIM K
JIMHUY TPYIIOBBIX COSAUHEHUH (IIMHE)?

10. KakoB moOpsAOK NPUCBOCHUA 3JEMEHTAM CXEMbI MO3UIMOHHBIX
0003HaYEHUI?

11. Kak BBIOJTHSAETCS IPOBEPKA CXEMBI HAa OTCYTCTBUE OIIMOOK M YTO
SIBJISICTCS] TPU3HAKOM UX OTCYTCTBHSI?

12. Kakum oOpa3zom BeinomnHsercs Bpamienue YI'O snemeHToB?

13. KakoB mopsiiok coxpaHeHHs! pa3paO0TaHHOW CXEMbI U Tepeaadu

e€ B penaktop PCB?

ol e

o)
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Hean padoThbI: W3yUYCHUE METOJIUKHU pa3MenIeHus
KOHCTPYKTUBHBIX 3JeMeHTOB POC Ha meuyaTHbIX IulaTax CpelicTBaMu
rpaduueckoro penakropa CAIIP Altium Designer PCB; npuo6peTeHue
HABBIKOB pa0OThI C HUM MPH PEIICHUH 3a7a4H pa3MEIICHUS.

OCHOBHbIC HACTPONKH PeIAKTOPA
BbInoMHUTE OCHOBHBbIE HACTPOMKH. I ATOro OTKPHITH (Daiii
IMeuaTnas naata.PCB.doc. B pabouem nosie rpaduueckoro pegakropa
menkHyTh [IK. OTKkpoeTcs BhINaaarolnee MEHI0, B KOTOPOM BBINIOJHUTH
koMan bl Options/ Board Options (puc. 6.1).

] Board Options [mm] 7 >

Measurement Unit Sheet Position

Unit

Designator Display

Display Physical Designators

Route Tool Path
|:|Display Sheet

Layer LFI3 (56 e Auto-size to linked layer
UniquelD Polygon Auto Maming Template

LDYEPFTT Reset MET MAME_LXX_PHid ~
Snap Options

Snap To Grids Snap To Object Hotspots

[ snap To Linear Guides Range |0.203mm v

|:| Snap To Point Guides DSnap On All Layers

Snap To Object Axis |:| Snap To Board Outline

Snap To Arc Centers

Advanced > =

Grids... Guides... Cancel

Puc.6.1 OkHO HaCTPOMKM MapamMeTPOB IIAThI

3agagum mar cetku (IIK mo miare, Snap Grid\Grid Properties)
(puc.6.2).
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9 Cartesian Grid Editor [mm] 7 X

Settings Display

HName Fine |Lines e - Reset to Default
V - Lighter Darker

Multiplier |10x Grid Step vl

Coarse |iLin

Steps

covered by a custom grid. This grid has lower priority

Step X |0.625mm ~ E Set Step X in PCB View.. Global Board Grid is the default grid for areas not

Step ¥ than any custom grid. The origin of the Global Board

Set Step X from Delta X .. Grid is always the Board Origin.

Cancel Apply
Puc.6.2 Hacrtpoiika miara ceTku

3agaauM CTPYKTYpy Iuiathl. [[JIsl 3TOro WIEJKHYTh MPaBOM
kiaBumein Manumyiastopa (IIK) nHa pabouem mone U BBINOJIHUTH
koManabel Options/ Layer Stack Manager (cTpykTypoil mneuyaTHOM

mathl). OTKpOETCsl OJJHOMMEHHOE OKHO C PUCYHKOM TEYaTHOM IIaThl
(puc. 6.3).

Layer Stack Manager X

Load Presets =[] 3D ) o~ | | Ba | | @& Layer Pairs ~
Layer Mame Type Material Thickness ([mm] E;:Lsrcitar:c E:ﬂig:i Pullback (mmj;
Top Overlay Cwerlay
Top Solder Solder Mask/Co... | Surface Material | 0.0254 SM-001 4

0 @D @ @ @ @ = Top Layer Signal Copper 0.035

[ || Dielectric 1 Dielectric Core 1.4936 Core-D43 4.3

O 0 [ B B E E  pottom Layer Signal Copper 0.035

Bottom Solder Solder Mask/Co... | Surface Material | 0.0254 SM-001 4

Bottom Owerlay Overlay

Total Thickness: 1.6194mm Add Layer - Drill Pairs... Impedance Calculation...

Advanced >> 0K Cancel

Puc.6.3 Hactpoiika CTpyKTypbI ILIATHI
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BBITTOTHUTE  OCHOBHBIE HACTPOMKH XApPAKTEPUCTUK TME€YATHOU
IJIaThl COrJIaCHO PHUCYHKY 6.4. Il 3TOro B BEepXHEM OKHE BHIOpAThH
Internal Layers Pairs. HoBbie ciion 100aBistoTCs myTEM BhIOOpA CIIOS
BHeceHus (JIK mo HyxxHOMY cioro B cniucke Layer Name) u Hakatuem
kHonikn Add Layer (B BbIaBIieM MEHIO BBIOMpaeM THI J00aBISIEMOTO
ciost). CyMMapHasi TOJIIMHA MoayduBIIencs niatel — 0.97 (Mmm).

Layer Stack Manager X
Save Load Presets - 30 ) o LE] B | | G Internal Layer Pairs ~
. . Dielectric Dielectric
Layer Mame Type Material Thickness (mm] Material Constant Pullback {mm}
Top Overlay Overlay
/ Top Solder Solder Mask/Co... |Surface Material |0.03 Solder Resist 3.5

Top Layer Signal Copper 0.035
ﬁ%% Dielectric 1 Dielectric Prepreg 0.13 Core-043 4.5

=15V Signal Copper 0.035
/%%V/% Core Dielectric Core 0.51 42
L | GND Signal Copper 0.035
ﬁ%% Dielectric 3 Dielectric Prepreg 0,13 4.2

Bottom Layer Signal Copper 0.035
ﬁ%%%%%@ Bottom Solder Solder Mask/Co... | Surface Material | 0.03 Solder Resist 3.5

/ Bottom Cwverlay Overlay

£ >

Total Thickness: 0.97mm Add Layer ~ Delete Layer Maove Up Drill Pairs... Imp edance Calculation...

Advanced > > QK Cancel

Puc. 6.4 Hactpoiika napaMeTpoB CJIOEB ILJIaThl

Pa3meneHue 3J1eKTPOo-PaJAn03J1eMEHTOB HA NMEeYaTHOM ILJ1aTe
CdopMmupoBaTh KOHTYp ILIaThl. 3aTe€M 3a7aTh Hayajlo KOOPIMHAT,
BbINIOTHUB KoMaH bl Edit/Origins/Set. Haxats JIK. [lepexmtountbcs Ha
cionn Mechanical 1, komannoit Place\Line HapyucoBaTh KOHTYp ILIATHI
HykHOTO pa3zmepa (40x40 mm). lanee, komannori Board Shape\ Define
from selected objects (puc. 6.5) o6pe3aTh mIaTy A0 HY)KHOTO pa3Mepa
(puc. 6.6).
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Design | Jools  Auto Route Reports  Window Help C:\Users\User\Documents\AItium\'@' B

Update Schematics in Mevatian nnata;MT-826.PrjPch Itium Standard 2D IRV @ @0
Import Changes From MNevatian nnata;MT-826.PrjPcb

Rules...

Rule Wizard...

Board Shape 4 Define from selected objects

Netlist » Define from 3D body (Requires 30 mode)
*Signals » Create Primitives From Board Shape
Layer Stack Manager... [E] Define Board Cutout

Board Layers & Colors.., L Auto-Position Sheet

Manage Layer Sets 3

Rooms 3

Classes...

Browse Components..,

BB

Add/Remove Library...
Make PCE Library
Make Integrated Library

Board Options...

Puc.6.5 Onpenenenue KOHTypa IaThl

Puc. 6.6 Pe3ynbTar 3a/1aHusg KOHTYpa IUIAThI

Jlanee  HEoOXOAMMO  BBINOJHUTH  MMIIOPT  pa3paboTaHHOU
ANEKTpUYECKon cxembl B penakrop PCB. [limg 3TOro BBITOJIHUTH
koMmaH bl Design / Import Changes From IleuaTtnas nmiara. PrjPcb.
ITocnie atoro otkpeiBaercs okHO Engineering Change Order. B nem
HaxkaTh KHONIKY Validate changes, a 3atem Execute Changes. Eciu HeT
omuboK, To B pazaene Status B kosoHkax Check u Done nosBisroTcs
3enénble rajouku (puc. 6.7). Haxxates kHonky Close.

DTO CBHAETEIBCTBYET O TOM, 4TO pemakropom PCB cxema
AJIEKTpUYECKasi MIPUHIMIIMANIbHAsT MpeoOpa3oBaHa B CXEMY COEIMHEHUS
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koprycoB OPD. E€ pucyHOK MOSBUTCA ClpaBa CHU3Y OT KOHTypa
co3znanHoi neyatHou miatel (IT11) (puc. 6.8).

Engineering Change Order X

Madifications | Status
|Enable  © |Adtion | Affected Object | | Affected Document Check |Done |Message

=] Add Components(3)
Add 1F D1 To [ NesatHas nnata.PchDoc ] &
Add {Fp2 To [EH NevatHas nnata.PcbDoc ] )
Add {ED3 To [E NevatHas nnaTa.PchDoc (v} ]
5
Add =3 To [Ed NevaTHan naata.PcbDoc [~} ]
Add —=4 To B NevaThan naata.PcbDoc ] ]
Add =5 To [E NevatHas nnata.PcbDoc ] )
Add == NetD1_1 To B Newatnas nnata.PcbDac V] (V]
Add == NetD1_3 To [EH Newatnaa naata.PcbDoc @ O
Add == NetD1_4 To B NewaTHas nnata.PcbDoc (v} ]
Add == NetD1_8 To [E NevaTHaa naata.PcoDoc [~} ]
Add —= NetD2_3 To [Efd NeuaTHan naata.PcbDoc ] ]
Add —= NetD2_9 To [Efd NewaThaa naata.PcbDoc [~} ]
Add == NetD2_11 To [ Newatnaa naata.PcbDoc V] (V]
[E] Add Component Classes(1)
Add | MpUHUMNKMaNBE3a INEKTPUYECKAA txen To [E NevatHas nnaTa.PchDoc @ @
= Add Net Classes(1)
Add | BAS[1..10] B NeuatHan naata.PcbDoc [~} ]
= Add Rooms(1)
Add @ Room MNpuHUMNWaNeaa 3nekTprYdeck: To [ Nevathas nnata.PcbDoc @ @

Validate Changes Execite GHanges Report Changes... DOnlyshowErrors
Puc. 6.7 [lo6aBneHre 371€MEHTOB B MPOEKT IJIaThI

T

I'I: IlHLlIlI'IIla.I'II: SR INeXTPHYECK

fao;coo
oczeogocn

"

CC 00000

oo

G O
G ¢

0 I

(0]

Puc. 6.8 Pe3ynbTar 100aBaeHUE 2JIEMEHTOB

ITocne »Toro moxHO pacctaBisith IOPD Ha IIII. BeigensaTs
AJIEMEHTHI JIJIs pa3MeIieHus: HeooxoauMo menukom JIK mo BeiOpanHOMY
aneMeHTy. OH CTaHOBHUTHCS MOJyINpo3padHbiM. JUIs pazmerneHus
BBIOPAHHOTO AJIEMEHTAa B HY)XHOE MECTO TEYAaTHOM IJIaThl, JOCTATOYHO
HABECTH Ha HEroO Kypcop H, npu Haxarou JIK, nepemecTuTs B 3aJJaHHYIO
TOUYKy. Bpamars 371€MEHT MOXHO Ha)XKaTHEM Ha KjaBuiny Space. Illar
noBopota 3amaercss B HacTtporkax DXP / Preferences/ PCB Editor,
menkHyTh aBaxasl JIK u BeiOpath General / Rotation Step — 45
rpaaycoB (puc. 6.9).
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Preferences

Cloud Preferences

L1 System
L1 Data Management
1 Schematic

1 FPGA

~ |7 PCBEditor

=8 PCB Editor - General

Editing Options

Autopan Options

& ceneral Online DRC Style PR »
. Snap To Center
Board Insight Display .
& (®) Pixels/Sec O Mils/Sec

{EW Board Insight Modes

ﬁ{ Board Insight Color Overrid)|
[EW Board Insight Lens

[E§ DRC Violations Display

& Interactive Routing

[EW True Type Fonts

ﬁ Mouse Wheel Configuratia
B PCBLegacy 3D

Smart Component Snap
Snap To Room Hot Spots
D Double Click Runs Inspector
Remove Duplicates
Confirm Global Edit
[ Protect Lacked Objects
I:| Confirm Selection Memaory Clear
Click Clears Selection

Space Navigator Options

[ pisable Rall
Polygon Rebuild

|:| Repour Polygons After Modification

[E§ Defaults
& Report [Ishift Click To Select
eports File Format Change Report
ﬁ Layer Colors Smart Track Ends
i i i |:| Disable opening the report from older versions
ﬁ Models DDlsplaypupup selection dialog

Text Editors [ Disable opening the report from newer versions
=

[ Seripting System

Other Paste from other applications
[ CAM Editor
) Undo/Redo Preferred Format | Metafile v
[ Simulation
1 Wave Rotation Step 45,000 Collaboration
[ Draftsman
Cursor Type Small 90 - (®) shared file
| 3]
Comp Drag none 0

() DXP App Server

Metric Display Precision Move Rooms Options

Digit: Ask when moving rooms containing Mo Met/Locked
igits

To edit this value please close all PCE documents and
PCE library documents. Changing it requires restart
of Altium Designer,

< >

Set To Defaults | - Save.. A Load.. |~ Import From... |~ Cancel

Puc. 6.9 Hacrtpoiika napaMeTpoB MPOEKTA MIaThl

OPO

NMo3UIMOHHBIE 0003HaYeHus D? DPD nenecooOpa3Ho ycTaHaBIWBaTh B

YcTaHOBUTH Ha 1uaty. B 1mpouecce pa3menieHus
npejenax miomaau 3aemMenToB. st aToro BeiOpath cioit Top Overlay,
Hanpumep DI,
Hpudt

ITO3UIITMOHHOTI'O 0003HAaUYEHUSI MOXKHO MCHSATH B npouecccc pasMCUICHUA,

menknyB JIK mo mno3uimoHHOMy 000O3HAYE€HUIO,
BBIJICINTh €T0 M TEPEMECTHTh B KOHTYP MHKPOCXEMBI.

JJIsL 3TOTO JOCTATOYHO MIEIKHYTh ABaXAbl 110 D?. BHavane oTkpoercs

OKHO C XapaKTepUCTUKaAMU TO3UIIMOHHOTO O00O3HAaYeHHS. 3aTeMm
menkHyTh JIK nmo ctpoke tekcra, Hanpumep D1, Haanmuce BBIACIUTCS,
Haxatb [IK u Be1Opats Properties.

Otkpoercsi okHo Designator (puc.6.10), B KOTOpOM MOXKHO
BbIOpaTh WM 3a7aTh HeoOXoaumbid mpudt. s storo B mosie Font
BbIOpath True Type, a 3atem B niosie Select True True Font mpudra B

okHe Font Name BbIOpaTh COOTBETCTBYIOIIUMA HIPUPT.
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] Designator [mm] ? %

¥
1 Height 1.524mm

ffffffff
LLLLL

Location X: 5mm Y: 34.373mm

Properties

Text D1 Hide O

Layer Top Overlay ~ | Mirror O

Autoposition | Manual b

Font TrueType

C@®

Stroke

Select TrueType Font
Font Name GOST type A ~ | Bold

dtalid

OO

Inverted

Puc.6.10 Hactpotika 0603HaueHUI 2JIEMEHTOR

st Toro 4ToOBI BCE IMO3UIIMOHHBIE OOO3HAYCHHUS TMPUBECTH K
OJIHOMY THUIy HpuU(Ta, BBIAEIUTH JI000€ MO3UIIMOHHOE O003HAYEHUE
JIK, 3arem mienkHyTh [IK 1 B BBITIaBIIIeM KOHTEKCTHOM MEHIO BHIOpPATH
Find Similar Objects. Haxxate JIK. [losiBUTCS OJHOMMEHHOE OKHO, B
KOTOPOM BBICBETSTCSI BCE CBOMCTBA, XapaKTepHbIE JIsI JAHHOTO
MO3UITMOHHOT0 0003HaYeHus (puc.6.11).

[TockoybKy MO3UIIMOHHBIE 0003HAYEHUS] UMEIOT BCE AJIEMEHTHI Ha
maTte, B IOWUCKE MO YMOJYAHUIO MPUMYT YYacTHE BCE YKa3aHHBIC
sanemenThl. Haxare kHOmky OK. IlosiBurcs okHo PCB Inspector B
KOTOPOM 3aJ1aTh BbicOTy mipudra 3,5 mm, mupuny 0,3 MM, Tun mpudTra
Gost Type A u tun mipudra True Type Font. Haxxars Enter (Bron).
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Find Similar Objects X

Kind ¥ A
Cbject Kind Text Same
‘Object Specific ¥
String Type Designator Any
Layer TopOverlay Any
Compaonent D Any
String o1 Any
Border Space Type Border Margin Any
‘Graphical ¥
X1 95.625mm Any
1 -41,875mm Any
Locked Any
Hide Any
Rotation 0,000 Any
Text Height 3.5mm Any
Text Width 0.3mm Any
Stroke Font Default Any
Autoposition Manual Any
Mirror Any
TrueType Font Name  GOST type A Any
Bold Any
Italic v Any
Inverted Any
Inverted Border Width Omm Any
Bounding Rectangle & Omm Any
Bounding Rectangle H Omm Any
Text Justification Left-Below Any
Inverted Text Offset Omm Any
Text Kind TrueType Font Any W
;oam Matching §e|ect Matched gear Existing
Dcreate Expression  Normal ~ Bun Inspector

Apply Cancel
Puc. 6.11 Okno noucka nogo0Hsix 006ekTOB Find Similar Objects

B pesynbrare nmonyuunu pazmenienue JPD Ha mewaTHOM Iwiare,
BBIBOJIbI KOTOPBIX COCIMHEHBI JIMHUAMHU B COOTBETCTBUM C 3aJJaHHOU
AIIEKTpUYECKor cxemoln (puc.6.12).

Puc. 6.12 PazMmenienue 31eMEHTOB Ha IIaTe

62



3agaTh pa3Mepbl IUIAThl, COOTBETCTBYIOIIME CTAHAAPTHOMY Py
miat. s aToro mepekimounThes Ha ciio Mechanical 1, BBIIONTHUTH
koMmaH bl Place/Dimension/Linear (puc.6.13), naxats knaBuiry TAB,
oTkpoercs okHO Linear Dimension , B koTopom 3anath Text Position —
Automatic, Unit — Millimeters, nmapamerpbl pa3MEpHON CTpEIIKH,
Hanpumep, Bce mo 0.2 MM, a BBICOTY pa3mepa nudp 2.5 mm. Yroua npu

paszMenieHun pasmepa Baosb ocu OX 3angate = 0, a B1oab ocu OY = 90
(puc.6.14).

Elacelgesign Tools  AuteRoute Reports  Window  Help

(=% Arc (Center)
v Arc (Edge)

" Arc (Any Angle)

() Full Circle
o Ei

L Solid Region
<t 3D Body

/ Line

A String

@ Pad

o Via

/"  Interactive Routing

o/ Interactive Differential Pair Routing
“f=  Interactive Multi-Routing

i+ Lomponent..

Jun Coordinate

Dimension 9
Work Guides v Q
EE Embedded Board Array/Panelize W
....... ~
B Design View e
\Ji, Drill Table || Datum
[§  Layer Stack Table |1 Baseline
Object From File == Center
|77 Linear Diameter
Pelygen Pour.., LLL]
# Radial Diameter
[E Polygen Pour Cutout
10, = -
Slice Polygon Pour # Dimension

EEEp out iy _

Puc.6.13 3ananue pa3mepoB IUIATHI
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Q Linear Dimension [mm)] ? b4

Pick Gap  0.25mm -\~ Extension Width 0.25mm

. Armow Size 1.5mm

Arrow Length 2.5
frowteng mm Line Width 0.25mm

YT .
A e En __.% '
SN Offset 0.25mm
Text Height 2.5mm = Rotation 50.000

- Text Width 0.15mm

= TextGap 0.25mm

Properties
Layer Mechanical 1 P Unit Millimeters o
Format 0,0 (mm) v Precision |‘I = |
Text Position Automatic v Prefix | |
Arrow Position nside Suffix | |
Locked O sample 0,0 (mm) |
Font TrueType ®
Stroke O
Select TrueType Font
Font Mame GOST type A v Bold O
Italic

Puc. 6.14 Hactpolika napaMeTpOB pa3MepOB ILIAThI

Ecnu Bce neiicTBUs OBLIM BBITIOIHEHBI BEPHO, TO TOJYYUM ILIATy
HY>KHBIX pa3MepoB (puc.6.15).
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b s

o)

L=

o)

Puc.6.15 WMToroBbii BU IJIAThI C pa3MENICHHBIMU 3JIEMEHTaMHU

Ilops/10K BbINOJHEHUS PA0OTHI
3anmyckaem CAIIP Altium Designer.
HacrtpanBaem HavyaibHbIE YCTAHOBKHU PEAAKTOPA.
3agaeM XapaKTEPUCTUKU MT€YAaTHOM MIaThI.

BoinosHsieM UMIOPT pa3pabOTaHHOW JJIEKTPUUECKONW CXEMBI B

penaxrop PCB.

. BeiBoiuM  KOHTYp  miatkl  (IPEIBAPUTENHHO

KO3 (UIIMEHT 3aMIOTHEHUS).

. BeinosiHsiem pa3MelniieHre 3J1eMEeHTOB.
. CoxpansieM pe3ynbTaThl.

Coaepsxkanue oT4€TAa

[{enb paGoOTHI.

Cgenenus o penakrope PCB.

[Topsimok HACTPOMKK KOH(PUTYpaLIUH.

[Topsimok  3amaHuWst  XapaKTEPUCTUK  MEYATHOM
paszMenieHus OP3.

IJiaTe.

. OneHka pe3yJsibTaTa pa3MeIieHuUs.
. BBIBOJIBL.

65

paccyuTaB

IJ1aThl )41

. PacmeyaTku MM 3CKU3BI pa3sMCIICHUA 3JICMCHTOB Ha Ne4aTHOM



KoHTpOJLHBIE BOMPOCHI

[TosicHuTE MOPSIOK HACTPOUKH KOH(PUTYpallKU peaaKkTopa.

Kak ycTaHOBUTh METPUYECKYIO CUCTEMY U3MEPEHUS?

KakuMu koMaHamMu 3a71a€TCSl CTPYKTYpa MEYATHOM TUIATHI?

Kak 3amaTe cBOMCTBA TUAJICKTPUKA EYATHOM IIJIATHI?

Kakum oOpazom 3amar0Tcs JAOTOJHUTEIbLHBIC BHYTPEHHHUE CIIOM

MEYaTHOM TUIATHI?

. Kak ¢popmupyercst KOHTYp medyaTHOM II1aThl?

. Kak BbInoiHsIeTCS UMIOPT pa3padOTaHHOU AIEKTPUUYECKOU CXEMBI
B penaktop PCB?

8. Kakum o6pa3om BbIOHMparoTCs U pasMmeniarorcs OPD Ha neyaTHYO

miary?
9. Kakx BbiOupaercs tun mpudra’?

N =

~ N

10. B kakoMm ciioe, 1 KaKUMU KOMaHJaMH YKa3bIBAKOTCS PA3MEPHI
Ha [1I1?
11. Kakne mnapamerpsl mpudra HACTpauBalOTCA MPU 3aJAHUU

pa3mepos [II1?
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Jlaboparopnasi padora Ne7. TPACCUPOBKA IIEYATHBIX IIJIAT
B CAIIP BABTOMATHYECKOM PEXKXKNME
eanb padoThbl: M3y4EeHUE METOIMKN UHTEPAKTUBHON TPACCUPOBKHU

MEYaTHBIX IJIAT cpe/icTBaMu rpadudeckoro peaakropa Altium Designer

PCB; npuoGpeTeHue HaBBHIKOB pabOThl C HUM MpPHU PEHICHUU 3a]ad

TPaCCUPOBKH.

3ajaHye NpaBUJ NPOEKTHPOBAHUSA

Bnauane HeoOXoauMo 3ajaTh IpaBujia TPacCUPOBKHU. J[j1s 3TOrO

BbINIOTHUTH KoMmaH bl Design / Rules. OtkpriBaetcsi okHo PCB Rules

and Constrains Editor, B K0TOpoM B JIEBOM YacTH YKa3aHbl T'PYMIIbI

MpaBuj TpaccUpoBKkH (puc. 7.1).

1 PCB Rules and Constraints Editor [mm]

[BRET! Design Rules

Name Pri... | En...

Type

[ " Electrical
[H-2% Routing
- SMT

[+ Mask

|____| Plane
---"?Testpoint

Manufacturing
High Speed
ﬁ Flacement
"1JU1" Signal Integrity

Assemhlﬂestpuin 1
17 AssemblyTestPaint 1
& Clearance 1
HE ComponentCleara 1
2% DiffPairsRouting 1
17 FabricationTestpa 1
%" FabricationTestPai 1
o= Fanout_BGA 1
e Fanout_Default 5
o= Fanout_LCC 2
2% Fanout_Small 4
o= Fanout_50IC 3
FEHeight 1

HoleSize 1

HoleToHoleCleara 1

LayerPairs 1

Minimum5olderh: 1

MetAntennae 1
W PasteMaskExpansi 1
[]PlaneClearance 1
DPIaneConnect 1
DPolygonConned: 1
2% RoutingCorners 1
% Routinglayers 1
2% RoutingPriority 1
% RoutingTopology 1
2% RoutingVias 1
& ShortCircuit 1
& ' SilkToBoardRegior 1

SilkToSilkClearanc 1

New Rule

Delete Rulefs)...

Category

Assembly Testpoint S Testpoint
Assembly Testpoint L Testpoint

Clearance

Electrical

Component Clearanc Placement
Differential Pairs Rou Routing

Fabrication Testpoind Testpoint
Fabrication Testpoini Testpoint

Fanout Contral
Fanout Control
Fanout Contral
Fanout Control
Fanout Contral
Height

Hole Size

Layer Pairs

Raouting
Routing
Raouting
Routing
Routing
Flacement
Manufacturi

Manufacturi

Minimum Solder Mas Manufacturi

Met Antennae

Manufacturi

Paste Mask Expansiol Mask
Power Plane Clearan: Plane

Power Flane Connect Plane

Polygon Connect Styl Plane

Routing Corners
Routing Layers
Routing Priarity
Routing Topology
Routing Via Style
Short-Circuit

n
W
w
v
w
v
w
v
W
v
W
v
W
v
W
¥| Hole To Hole Clearan Manufacturi
W
v
W
v
W
v
W
v
W
v
W
v
W
v
W

Routing
Routing
Routing
Routing
Routing
Electrical

Silk To BoardRegion Electrical
Silk To Silk Clearance Manufacturi All

Duplicate Rule

Scape

All
All
All
All
All
All
All

- Al
- Al

IsBGA

All

IsLCC

[CompPFinCount = 5)

1s501C

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

Report...

- Al

- Al

- Al

- Al

- Al

Attributes

Under Comp - Allow
Testpoint - One Requ
Clearance = 0.15mm
Haorizontal Clearance
Pref Gap = 0.254mm
Under Comp - Allow
Testpoint - One Regu
Style - Auto  Directio
Style - Auto  Directio
Style - Auto  Directio
Style - Auto  Directio
Style - Auto  Directio
Pref Height = 12.7mm
Min = 0.025mm  Ma:
Hole To Hole Clearan
Layer Pairs - Enforce
Minimum Solder Masl
Met Antennae Tolerar
Expansion = 0.05mm
Clearance = 0.6mm
Style - Relief Connect
Style - Relief Connect
Style - 45 Degree  Mi
Toplayer - Enabled M
Priority = 0
Topology - Shortest
Pref 5ize = 1.2Zmm P
Short Circuit - Mot All
Silk to Board Region |
Silk to Silk Clearance

X

~

3a30POB

Rule Wizard...

Priorities...

Create Default Rules

Cancel Apply

Puc. 7.1 OKHO HACTPOWKU MTPaBUI TPACCUPOBKHU

Jns packpeITUs KaXKIOW W3 TPYyNIl IPaBUIl IPOEKTUPOBAHUS

HeoOxoaumo mENKHyTh JIK 1o 3HaKky mitoc nepes Ha3BaHUEM MpaBuUIIa.

IlepBas rpynma npaBun Electrical. B nHeé Bxomsar: 3agaHue

(Clearance),

KOPOTKOE
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(Short—

Circuit),



Hepa3BeacHHbie 1enu (Un-Routed Net) u He mnpucoeanHEHHbBIE
koHTakThl (Un-Connected Pin) (puc.7.2).

4] PCB Rules and Constraints Editor [Frm]

[ERET Design Rules

E-& " Electrical
. B g Clearance
[ & Short-Circuit
[ & Un-Routed Met
& Un-Connected Pin
¢ Bl Modified Polygon
[-2% Routing
- SMT
G- Mask
|:| Flane
---Ti'fTestpoint
Manufacturing
-2 High Speed
ﬁ Placement
"HW Signal Integrity

Puc. 7.2 Hacrtpoiika npaBui mpOCKTUPOBAHUS

Bropas rpynna npaBui Routing (TpaccupoBka). B Heé BXOIAT:
3a/laHUE IIMPUHBI MeYaTHhIX mnpoBoaHukoB (Width), anroputm
TpaccupoBku (Routing Topology) (ripy OTKpPBITUM €ro MOSIBISETCS
OKHO C rpaduuecKuM H300paKEHUEM COETUHEHHBIX KOHTAKTOB),
npuoputeT TpaccupoBku(Routing Priority), pa3spelieHHble CJIOH
TpaccupoBku (Routing Layers), BapuaHT TOCTPOEHHUS YTJOB Tpacc
(Routing Corners), 3amaHue pa3MepoB MEPEXOJHBIX OTBEPCTHM
(Routing Via Style), npaBusia NOAKIIOUEHUSI K KOHTAKTHOM ILIOIIAJKE
(Fanout Control), TpaccupoBka nuddepennuansubix nap (Differential
Pairs Routing) (puc. 7.3).
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EHEE Design Rules
-4 Electrical
3% Routing

. [F-3% Width
--ﬁ Routing Topology
--ﬁ Routing Priarity
--ﬁ Routing Layers
--ﬁ Routing Corners
[+-3% Routing Via Style
[#-2% Fanout Control

. [#-3% Differential Pairs Routing

G- SMT

G- @ Mask

|:| Plane

---','?’Testp::uint

Manufacturing

[+-5=2 High Speed

&-3E Placement

ﬂlru» Signal Integrity

E

Puc. 7.3 Hacrtpoiika npaBui COeJUHEHUI

Tpetpsa rpynna npasun SMT — HacTpolika pa3MepoB MPOBOIHHKA,
MOAKIIFOYAaEMOIr0 K IUJIAHAPHBIM KOHTAaKTHBIM IUomiaakam. Hacrtpoiika
paccTOsIHUS OT KOHTAaKTHOM IJIONMIAAKU 70 TToBopoTa Tpaccel (SMD To
Corner), HacTpoilka MHUHHMMAJIbHOTO PACCTOSIHUS JO MEPEXOAHOrO
orBepctust (SMD To Plane), HacTpoiika Cy>KeHUsI LIUPUHBI POBOIHUKA
(SMD Neck-Down) (puc. 7.4).

e Design Rules
44" Electrical
2% Routing
-~ SMT

- 5MD To Carner

-~ SMD To Plane

(-5 SMD Neck-Down
L% SMD Entry

- Mask

|:| Flane
---';'?’Testpnint
Manufacturing

> High Speed

ﬂ Placement

lj]]lw Signal Integrity

Puc. 7.4 Hacrpolika nmapameTpoB IMIPOBOJHUKOB
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UYerBepras rpynma npaBwi Mask. B He€ Bxomar HacTpoiika
3a30poB s nasibHOM Macku (Solder Mask Expansion) u Hactpoiika
3a30poB Jy1s nasuibHO# nacTel (Paste Mask Expansion) (puc. 7.5).

e Design Rules
& " Electrical
ﬁ Fouting
- SMT
=@ Mask
E} @ Solder Mask Expansion
‘...[ @ SolderMaskExpansion
(=} Paste Mask Expansion
o [ PasteMaskExpansion
]|:| Flane
EI---"jf(-Testpnint
H-- % Manufacturing
-+ High Speed
- 30F Placement
-~ Signal Integrity

o O e O oy O oy O e O |

Puc.7.5 Hacrpoiika napamMeTpoB MacKu

[IsTas rpynma mpaBUi MOJACOSAWHEHUS TOJIUTOHOB M IKPAHHBIX
cnoéB Plane. B neé Bxoast Power Plane Connect Style (ctunb
COCAMHEHHS] TEPEXOAHBIX OTBEPCTUM W KOHTAKTHBIX IUIOMIAOK CO
cinoem nutanus), Power Plane Clearance (3a30pbl B CJIOSX MUTaHWUs),
Polygon Connect Style (cTuib coenMHEHUs NEPEXOJAHBIX OTBEPCTUN U
KOHTAKTHBIX TIJIOMIAJI0K C MOJUTOHOM) (pHc. 7.6).

=RET| Design Rules
& Electrical
ﬁ Routing
-5 SMT
G- Mask
E||:| Flane
- B-[1] Power Plane Connect Style
|:| Power Plane Clearance
i D Polygon Connect Style
---"E"Testpﬂint
Manufacturing
[]-5=2 High Speed
ﬂ Placement
--{J[ﬂr« signal Integrity

Puc. 7.6 Hactpoiika 3KkpaHOB U IMOJUTOHOB
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['pynma Testpoint onuckiBaeT pa3Hbie BHUIBI KOHTPOJIBHBIX TOYEK
(puc. 7.7).

SRET3 Design Rules

[ & * Electrical

3_'; Routing

G- SMT

- Mask

|:| Plane

EI"E' Testpoint

. B-% Fabrication Testpoint Style
--"jﬁ"'FabricationTestpnintUsage
--?'AssemblyTestpointSt'-_.rle
--?'AssemblyTestpointUsage
Manufacturing

&£ High Speed

ﬁ Placement

- {1 Signal Integrity

Puc. 7.7 Hactpoiika mapaMeTpoB KOHTPOJIbHBIX TOYEK ILIATHI

Cnenyromass rpynmna Manufacturing y4YuTBIBa€T CIIEIYIOIIUE
TEXHOJIOTUYECKHE YCIIOBUsL mpou3BojcTBa. Minimum Annular Ring
(MUHUMaNBHBIA pa3Mep KOHTAaKTHOM 1uiomaaku), Acute Angle
(orpanuuenne Ha pasmep octpeix yrioB), Hole Size (auamertp
orBepctuii), Layer Pairs (mapsr cioés), Hole to Hole Clearance
(coBmagenue u mnepecedeHue otreepctuii), Minimum Solder Mask
Silver (MruHMManbpHas MIMpPHUHA yYacTKa B 3alIUTHOW Macke), Silkscreen
Over Component Pads (3a30p MeXAy MapKHUPOBKOW U BCKPBITBIMH OT
MacKH{ METaJUTM3MPOBAHHBIMU KOHTAKTHBIMU IuTomaakamu), Silk to Silk
Clearance (mpoBepka 3a30poB Ha cioe Ienakorpaduu), Minimum
copper width(ananu3 y4acTKOB MeTayUIU3al[M1, KOTOPhIE MOTYT WIIH HE
MOTYT OBbITh C(OOPMHUPOBAHBI Ha ATAME MPOU3BOJICTBA TIEYATHOMN TIJIATHI),
Net Antennae (onpenenseT He NOAKIIOUEHHBIE YYACTKU TPACC U AYT Ha
CUTHAJIBHBIX CJ1051X) (puc.7.8).
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E}--|->__<-| Design Rules

- " Electrical
[-2% Routing
- SMIT

|:| Flane

---VTestpnint

EI Manufacturing

> Minimum Annular Ring

: fcute Angle

Hole Size

Layer Pairs

Hale To Hole Clearance

-- Minimum Solder Mask Sliver
Silk To Solder Mask Clearance
Silk To Silk Clearance

Met Antennae

Board Cutline Clearance
B-i—3 High Speed

EEI---E Placement

B[l Signal Integrity

Puc. 7.8 Hactpoiika TEXHOJIOTMYECKUX MMapaMeTPOB IJIaThI

3agaHue TpaBWI TPACCUPOBKHU I BBICOKOCKOPOCTHBIX IlieHei
High Speed. Parallel Segment (1iuna napannensHbix Tpacc), Length
(mmuna onpenenénno uenu), Matched Net Lengths (HacTpoiika
pa3HUIIBI B JUIMHE OMPEACNIEHHBIX Lenel win auddepeHaibHbIX nap),
Daisy Chain Stub Length (nactpoiika T-00pa3HOro coenMHEHUS 0
KOHTaKTHOM 1uiomanaku), Vias Under SMD (pa3zpeliieHne nmepexoHoro
OTBEpPCTUSI MOJ KOHTakTHOW tomaakoi), Maximum Via Count
(MakcUMaJabHOE YMCJIO NIEPEXOIHBIX OTBEpCTHil) (puc.7.9).

SRS DesignRules

-4 Electrical
[-2% Routing
-5 SMT

- Mask

|:| Flane

",?/ Testpoint

Manufacturing

-Z=2High Speed
H:

[T - -

t-i—2 Parallel Segment

L2 Length

i-i—2 Matched Lengths

iZ=2 Daisy Chain Stub Length
i-i=2 Vias Under SMD

=2 Maximum Via Count
Eﬂ---ﬁ Placement

-1~ Signal Integrity

Puc. 7.9 Hacrtpoiika mapaMeTpoB TPaCCUPOBKH BbICOKOYACTOTHBIX

erneu
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['pynna 3agaHusi NpaBwil pa3MelieHUs SJIEMEHTOB Ha IulaTe
Placement. Room Definition (o6macte pasmenienusi), Component
Clearance (paccrossHue Mexay KoMmmnoHeHTamu), Component
Orientations (opueHTanusi kommoHeHToB), Permitted Layers
(pazmemennsie ciou), Nets to Ignore (urnopupyemseie 1ienu), Height
(BbICOTA) (pHC.7.10).

E--|—:~__~:-| Design Rules
[ Electrical

Manufacturing

2 High Speed
T
ﬁ Room Definition

; ﬁ Component Clearance

ﬁ Component Orientations

ﬁ Permitted Layers

: ﬁ Mets to Ignore

[t 30 Height

-~ Signal Integrity

Puc. 7.10 Hacrtpoiika npaBuii pa3MeIeHus JIEMEHTOB Ha 1iaTe

[locnenuas rpynma Signal Integrity 3amaer npaBwia s
MOJEIUPOBAHUS INEKTPUUECKUX CXEM MedaTHbIX miat (puc.7.11).

[EH[z4 Design Rules

-5 Electrical

ﬁ Routing

- SMT

- Mask

|:| Flane

---VTestpnint

Manufacturing

[-£=3 High Speed
E{Il[lp— Signal Integrity

-~ Signal Stimulus

-/~ Overshoot - Falling Edge
-~ Overshoot - Rising Edge
-/~ Undershoot - Falling Edge
-/~ Undershaot - Rising Edge
-/~ Impedance
-~ Signal Top Value
[|[|1-x Signal Base Value
~|[n~ Flight Time - Rising Edge
[|[|1-x Flight Time - Falling Edge
-/~ Slope - Rising Edge
HW Slope - Falling Edge
=~ Supply Nets

Puc. 7.11 Hactpolika npaBuI MOAEIUPOBAHUS CXEMBI
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Ilpumep TPACCUPOBKHU NMEYATHOM MJIATHI
B manHOM mpoekTe 3amaaum CIEAYIOIIME YCIIOBUS TPACCUPOBKHU.
N3rotoBuTh miaatry IO YETBEPTOMY KJAcCy TOYHOCTU. [lo3TomMy B

rpynne npasun Electrical 3amate Clearance (3azop) 0.15 MM
(puc.7.12).

4 PCB Rules and Constraints Editor [mm)] ? s

=124 Design Rules
& Electrical

E}--g'clearance Clearance XDAPPEVC Test Queries
T — —

_g “ Short.Circuit Where The First Object Matches

B3 Un-Routed Net AT »

- Un-Connected Pin
B3 " Modified Polygon
H-oe Routing

-5 SMT Al
£ Mask
7] Plane
{1 Testpoint
H-- 7 Manufacturing ~
H-:=2 High Speed Different Mets Only

7-2E Placement
-~ Signal Integrity

‘Where The Second Object Matches

LY

Constraints

Minimum Clearance 0.15

e 0 O IO o O e O O e O

Arc Track |SMD Pad| THPad Via Fill Paly Region Text

Arc

Track 0.15 0.15

SMD Pad [0.15 0.15 0.15

THPad |0.15 0.15 0.15 0.15

Via 0.15 0.15 0.15 0.15 0.15

Fill 0.15 0.15 0.15 0.15 0.15 0.15

Poly 0.15 0.15 0.15 0.15 0.15 0.15 0.15

Daninn n1c nic nic nic nic nic nic n4ic &7
< >

Priorities... Create Default Rules Cancel Apply
Puc. 7.12 Hactpoiika 3a30pa M1y OpOBOJHUKAMU

B rpynne Short Circuit yopats ranouky ¢ Allow Short Circuit

(puc.7.13), a B rpymnmne Hepa3BeneHHble nenu — Un-Routed Net
OCTaBUTH 0 YMOJTYAHUIO.

74



%1 PCB Rules and Constraints Editor [mm] ? X

[}-[38 Design Rules
B~ Eletrical

EE* Clearance ShortCircuit HPWCCVLE Test Queries

i e d " Clearance®

Eg- Short-Circuit Where The First Object Matches
3 ot Circuit o >

-3 Un-Routed Net

+§ " Un-Connected Pin
B 5 Modified Polygon
[H-%= Routing Al
[H-E= SMT
SIE‘ ;1::: Constraints
[]--Tf’ Testpoint
£
£
[
£

Where The Second Object Matches

£

#- 7 Manufacturing Allow Short Circuit O
#-:= High Speed

-9 Placement

-~ Signal Integrity

Priorities... LCreate Default Rules Cancel Apply
Puc. 7.13 Hactpolika npaBuI nepecedeHus NpoOBOIHUKOB

B mnonrpynme Width rpynmser Routing yctanHoBuM 3HaueHue
IYMPUHBI OPOBOAHMKA. 3amaauM B crpokax Min Width, Preferred
Width 1 Max Width 3nauenune 0.15 mm. B utore B Tabimie mnoj
JAHHBIMU CTPOKaMH OyJyT OTOOpaKeHbI MapaMeTpbl MPOBOJAHUKA JIJIs

KaXJI0oro cjosl. B Hamem ciiydae BO BceX CIOSX ITUPHUHA IMPOBOJIHUKA
0,15 mMm (puc. 7.14).
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W PCB Rules and Constraints Editor [mm] ?

[E}-[z8 Design Rules

=] Electrical

H ?Clearance
" shart-Circuit
& shortCircuit i
" Un-Routed Net
?Un-Connected PFin
5" Madified Palygon
2% Routing
2% Width
Min Width 0.15mm Max Width 0.15mm
% Routing Topology
E -ﬁRoutingTopology v @ Check Tracks/Arcs Min/Max Width Individually
% Routing Priority ¥ . e Check Min/Max Width for Physically Connected
oz Routing Layers — Copper (tracks, arcs, fills, pads & vias)
. L.3%Routinglayers —
oz Routing Corners
o2=RoutingCorners
o2z Routing Via Style

Where The Object Matches

s

Constraints

Preferred Width 0.15mm

|:| Characteristic Impedance Driven Width
Layers in layerstack anly

o RoutingVias

Attributes on Layer Layer Stack Reference Absolute Layer
% Fanout Control Min Width | Preferred Size | Max Width | Name In | Name .. 7
% Differential Pairs Routing

L SMT 0.15mm 0.15mm 0.15mm Top Layer 32 Toplayer 1
0.15mm 0.15mm 0.15mm =15V 33 MidLayer1 2
0.15mm 0.15mm 0.15mm GMD 34 MidLayer2 3
0.15mm 0.15mm 0.15mm Bottom Layer 35 -BottomLayer 32

L= SMD To Corner

Z=5MD To Plane

= SMD Neck-Down
L5 SMD Entry

- (W Mask

t-|.| Plane

]---VTestpoint

H- ¥ Manufacturing

High Speed

-4 Placement

]"Iﬂllv\- Signal Integrity

e O IO O e O s I O

Rule Wizard... Priarities... Create Default Rules Cancel Apply

Puc.7.14 Hacrtpoiika napaMeTpOB MIUPUHBI TPOBOTHUKOB

B noarpynne Routing Topology ycTaHOBUTH TOIOJIOTHUIO
Shortest (puc.7.15).
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W PCB Rules and Constraints Editor [mm] ? x

[1-[z4 Design Rules

=& Electrical
5 ge\ge\ Crllec:rance RoutingTopology OTGQMNIRT Test Queries

P e g\ Clearance .
B 3" Shart-Circuit Where The Object Matches
" shortCircuit i >

-3" Un-Routed Net
-3" Un-Connected Pin

Constraints
--?Modif\ed Polygon onstrain
—o )
El-e% Routing Topolony  Shartest
E-a% Width
% Width i
- 2% Routing Topology - D

-3% Routing Priority b
- Routing Layers St
% Routing Corners

[-3% Routing Via Style =
--X Fanout Control

2% Differential Pairs Routing

B[] Plane
L__J Power Plane Connect Style

-[] Power Plane Clearance
-] Polygon Connect Style

- Testpaint

[ ¥ Manufacturing

= High Speed

[

[

1-4E Placement
:I-{[lllv\ Signal Integrity

Rule Wizard... Priorities... Create Default Rules Cancel Apply
Puc. 7.15 Hactpoiika npaBui HOCTPOEHHS TOMOJIOTUU

B nmoarpynme Routing Layers pa3pemnTs TpaCCUPOBKY TOJIBKO B
ciosix Top Layer u Bottom Layer (puc.7.16).

¥ PCB Rules and Constraints Editor [mm] ? e

=24 Design Rules

= ? ectrica Routinglayers RCJHRHCI Test Queries
? Clearance

?Clearance
B3 Short-Circuit
" shortCircuit o v
B33 Un-Routed Net

? Un-Connected Pin

Where The Object Matches

Constraints
13" Modified Polygon onstrain
=-3% Routing Enabled Layers
B2 Width Layer Allow Routing
2% Width v
o : Top Layer
= Routing Topology 15V

—o— "
ractmg ooty GND L O 1

[]--§ Rout?ng Priority Bottom Layer v
- Routing Layers

-3 Routing Corners

2% RoutingCorners

El-3% Routing Via Style

% RoutingVias

B1-3% Fanout Control

[-3% Differential Pairs Routing

= SMT

= 5MD To Corner

2= 5MD To Plane

+Z= SMD Neck-Down

- SMD Entry

[ Mask

[-[2] Plane
[]---'VTestpoint
-7 Manufacturing
[

[

[

H-:—2 High Speed
- JE Placement
]"{ﬂﬂ" Signal Integrity

Priorities... LCreate Default Rules Cancel Apply

Puc. 7.16 Hacrtpoiika npaBui TpaCCUPOBKHU
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Routing Corners (TpaccupoBka YyrioB) — CTHWIb 45 rpajycos,
ckoc u 70 1o 3 mM (puc.7.17). Routing Via Style (TpaccupoBka Turma
OTBEPCTHUA).

1 PCB Rules and Constraints Editer [mm] 7 *

[E}-[3¢ Design Rules

Bl Electrical

E+§" Clearance

¢ Y Clearance .
H - ‘Where The Object Matches
ort-Circuit

" ShortCircuit Al -

#- 5 Un-Routed Net
5 Un-Connected Pin

RoutingCorners | | KWRMPWWL Test Queries

‘Constraint:
B 5" Modified Polygon onstraints
[l2% Routing
EH-3% Width
= .
i 2% Width Setback 3mm
Routing Topology to Imm

i 3% RoutingTopology

o Routing Priority

Routing Layers
Routinglayers
Routing Carners
ARoutingCorners
outing Via Style

Fanout Control

[1-3% Differential Pairs Routing
[H-E= SMT

- Mask

E--[] Plane

|:| Power Plane Connect Style
|:| Power Plane Clearance
B[] Polygen Connect Style
[]--',VTestpUint

[#- % Manufacturing

[#-E=2 High Speed
[
[

Style 45 Degrees

- 3E Placement
t-{[- Signal Intearity

Rule Wizard... Priarities... Create Default Rules QK Cancel
Puc. 7.17. Hactpoiika TpacCHUpOBKH yIJIOB

Routing Vias (TpaccupoBka nepexo/IHbIX OTBEPCTUI) — pa3Mepbl
yKa3aTh B OKollkax (puc.7.18).
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Wg PCB Rules and Constraints Editor [mm]

[=}- (39 Design Rules
-3 Electrical

E}g‘ Clearance
3 Clearance
E}? Short-Circuit
{3 shertCireuit

" Un-Routed Net
?Un-CUnned:ed Fin
-3 Modified Polygon
E-3% Routing
5% Width
o -E%Width
3% Routing Topology
.2% RoutingTopology
--K Routing Priority
(3% Routing Layers
\.5% Routinglayers
3% Routing Corners
..2% RoutingCorners
(2% Routing Via Style
3% Fanout Control
= Differential Pairs Routing
» SMT

I Mask

=[] Plane
[t [] Power Plane Connect Style
|:| Power Plane Clearance
|:| Polygon Connect Style
1 Testpoint
H- ¥ Manufacturing
-2 High Speed
-40E Placement
]--ﬂhb~ Signal Integrity

[ ([

RoutingVias

CLAFMESX

Where The Object Matches

All ~

Constraints

Min/Max preferred

Via Diameter
Minimum 1.Zmm

Maximum 1.2mm

Preferred 1.Zmm

Via Hole Size
Minimum 0.6mm

Maximum 0.6mm

Preferred 0.6mm

Test Queries

Rule Wizard... Priorities...

Puc.7.18 IIpaBuna st IepexoaHbIX OTBEPCTUI

Create Default Rules

OK Cancel

Apply

B rpynnie SMD B noarpynne SMD To Corner (pacctosinue oT
IJIaHAPHOTO BBIBOAA JI0 OJIMKAMIIEero MmoBopoTa) — 3aAaTh 1 MM

(puc.7.19).

qq PCE Rules and Constraints Editer [mm]

[+ 5MD To Corner
R orocore
+Z~5MD To Plane
-2+ SMD Meck-Down
= SMD Entry

- [ Mask

- [1] Plane
:I---',VTestpoint

3| Manufacturing

H-i=2 High Speed

740 Placement

]--{th\ Signal Integrity

e [ [ -

SMDToCorner

Where The Object Matches

All ~

‘Constraints

Distance 1mm

PLMCENGE Test Queries

Rule Wizard... Priorities...

Create Default Rules

OK Cancel

Apply

Puc. 7.19 Hacrtpoiika napaMeTpOB IUIAHAPHBIX BHIBOJOB
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B noarpynmne SMD To Plane — 1 mwm (puc. 7.20).

‘q PCB Rules and Constraints Editor [mm] ? =

[=}-[38 Design Rules
z‘ Electrical

SMDToPlane SDWEBUFVIM Test Queries
2% Routing | | | £
=& SMT _

‘Where The Object Matches

E}--l_:r\ SMD To Corner

i e=SMDToCorner Al o
=+ 5SMD To Plane
! /DToPlane |

SMDToPlane Constraints

-5 SMD Meck-Down

Distance 1mm

4-—\
a4

S |

s .. 4

-

h O

{"le‘ Signal Integrity

| Bule Wizard... | | Priorities... ||§reateDefau|tRules | | oK | | Cancel | | Apply |

Puc. 7.20 Hacrtpoiika napaMeTpOB IUIAHAPHBIX BHIBOJOB

B rpynne Mask noarpynmner Solder Mask Expansion — 0,1 mMm
(puc.7.21).

¥ PCE Rules and Constraints Editor [mm] ? x
|So|derMaskExpansion FIVDVCCH ‘ | Test Queries
‘Where The Object Matches
All ~
Constraints
¥ Expansion top: 0. 1mm
t Expansion bottom: 0.1mm
ﬂ]p.vn Signal Integrity
|:| Solder Mask From The Hole Edge
Rule Wizard... | ‘ Priorities... ‘ ‘ Create Default Rules | ‘ 0K | | Cancel | | Apply

Puc. 7.21 Hacrtpolika 3a30pa Macku
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B noarpynne Paste Mask Expansion — 0.05 mwm (puc.7. 22)

‘@ PCE Rules and Constraints Editor [mm]

=8

Design Rules
3" Electrical

= C)Mask

£} @ Solder Mask Expansion
@ SolderMaskExpansion
Paste Mask Expansion

PO 1 pasteMaskExpansion
[]--- Plane
I:I---]VTestpoint
[ ¥ Manufacturing
[-£=2 High Speed
[
[

B

730 Placement
:I--{||,|1v~ Signal Integrity

PasteMaskExpansion

OTABIKVE Test Queries

Where The Object Matches
All ~
Constraints
Expansion  (.05mm

L

Rule Wizard... Priorities...

Create Default Rules

OK Cancel

Apply

Puc. 7.22 Hactpolika pacluupeHust MacKu

B rpynmie Plane noarpynmna Plane Connect— cornacuo puc. 7.23.

‘q PCE Rules and Constraints Editor [mm]

? X

[} 4 Design Rules

Power Plane Connect Style
[B%|PlaneConnect

Power Plane Clearance
Polygon Connect Style
Testpoint

Manufacturing

High Speed

+ Flacement

{ﬂllv\- Signal Integrity

FlaneConnect

TPTGCYPR Test Queries

Where The Object Matches
All ~
Constraints
Connect Style Expansion 0.25mm
Relief Connect e .
~ .
2
Conduct Sl
onductors L N B Air-Gap 0.3mm
02 @4 E
o~ o3, \ Conductor Width 0.6mm
PN

Rule Wizard.., Priorities...

LCreate Default Rules

OK Cancel

Apply

Puc. 7.23 Hactpolika napaMeTpOB COCIMHEHUS C SKpaHaAMU
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[Toarpynma Plane Clearance — 3a3op 0.6 mm (puc. 7.24).

W PCE Rules and Constraints Editor [mm)]

=} [] Power Plane Connect Style
PIaneConnect

Power Plane Clearance
Polygon Connect Style
[]---VTestpoint

[ ¥ Manufacturing
[F-i=3High Speed

[#-4E Placement

[ {J]le-Signal Integrity

FlaneClearance AMEYSWXE

Where The Object Matches

All ~

‘Constraints

Clearance  0.6mm

Test Queries

Rule Wizard... Priorities...

Create Default Rules oK

Cancel

Puc. 7.24 Hactpolika 3a30pa 3KkpaHa

[Toarpynna Polygon Connect — 0.25 mm (puc. 7.25).

‘q PCE Rules and Constraints Editor [mm)]

? *
1[4 Design Rules
" Electrical -
PolygonConnect RVMRVNVP Test Queries
‘Where The First Object Matches
All ~
Power Plane Connect Style
-[Z]PlaneConnect .
[E] Power Plane Clearance Where The Second Object Matches
PIaneCIearance All v
=[] Polygon Connect Style
» constains
-7 Testpoint
(- % Manufacturing
-2 High Speed Connect Style Air Gap Width
[]-ﬁPlacement Relief Connect / - . 0.25mm
[l Signal Integri e
g grity Conductors —
D2 @a \ »y 4
N ;
90 Angle v | ’/
Conductor Width ~ 0.25mm
Rule Wizard... Priorities... Create Default Rules oK Cancel Apply

Puc. 7.25 Hactpolika coeAMHEHUs 3KpaHa C BIBOJAMHU

82



BBuagy mpocToThl  paccMaTpUBAaeMOro  MPOEKTa  OCTalbHBIC

HACTPOMKHU BBIMOIHATH HE liesiecooOpa3Ho. Haxarte kHOmky Apply u
Ok.

DopMUPOBaHNE IKPAHHBIX CJI0€B

3agaauM KOHTYpPHI 3KpaHa Ha Iuiate. BHavane caenaeM akTUBHBIM
cioit mutanust VCC (+15V). st aToro He0oOX0AUMO B HIDKHEH 4acTH
skpana Ha nanenu ciao€s [ ménknyts JIK mo +15V.

[Tocne »toro BeIMOJHUTHL KoMaHAbl Place/Polygon Pour.
Otkpoercst okHo Polygon Pour, B kotopom B nosie Fill Mode BbiOpaTh
Hatched u 3agate pasmepsl mupuHa aopoxku 0,25, mar cerku 0,5,
orctyn oT KII —Arcs, pexum cetku 45 rpaaycoB, B MOJIE CBOMCTBA
3a7aTh Ha3BaHus noymrona +15V, ciaoit +15. Min Prim Length 0,01, B
nosie Net Options coequuuts ¢ +15V (cetsb 3), BeiOpats Pour Over All
..., moctaButh raiouky Remove Dead Copper (puc.7.26). Haxars Ok.

1 Polygon Pour [mm] 7 b'e

Graphical Qutline Vertices
Fill Mode
O Solid (Copper Regions) @ Hatched [Tracks/Arcs) O Mone [Cutlines Only]

Track Width 0.25mm

Grid Size 0.5mm
Surround Pads With

@® arcs (O Octagons

Hatch Mode
O 90 Degree @45 Dregree
O Haorizontal O'-;'Eltical

Properties Met Options

Name |-15\-’-N0 Met Connect to Net |}

[J Aute Naming Pour Over All Same Met Objects w
Layer =15V V Remowve Dead Copper

Lock Primitives

Locked

O 0O

Ignore On-Line Vicolations

Cancel
Puc. 7.26 Hacrtpoiika napaMeTpOB MOJUTOHOB

ITociie sroro otkpeiBaeTca OKHO ¢ pucyHkoMm IIII B pexume
MOCTPOCHUS MOJUTOHA. 3aaTh KOHTYPhI MOJUToHA. {1 3TOro B JI€BOM
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BepxHeM yriy IIII ménknyts JIK, oTrcTynuB OT KpaeB cieBa U CBEpPXY
10, HampuMmep, 2.5 MM, 3aTEM NEPEMECTUTH KypCOp B MPABBIA BEPXHUM
yIroJI ¢ TaKUM K€ OTCTynoM, menkHyTh JIK, manee B mpaBblii HUKHHUI
YIoJI U TOCIEIHUM Pa3 B JICBOM HIKHEM yriry melkHyTh JIK, Haxatsb
[1K. Ha skxpane nosiButcst pucyHok 3anuBku nonmrona II1 (puc. 7.27).

Puc. 7.27 OTob6pakeHue MmojuroHa

AHanornudsiM 00pa3zoM chopmupoBaTh cioil kopmyca (GND).
st aroro cuaenath akTUBHBIM cioii GND U BBITOJTHUTE KOMAaH/bI
Place/Polygon Pour u B okHe Polygon Pour 3anats B nosisix Properties
uMs GND u B niosie Net options—Connect to Net 4 (GND). Illar cetku
0,5 mm (puc. 7.28).

H Polygon Pour [mm] ? X
Graphical Outline Vertices
Fill Mode
O Solid (Copper Regions) @ Hatched (Tracks/Arcs) O MNone [Qutlines Only)
L)
. Track Width 0.25mm
Grid Size  0.5mm
! Surround Pads With
@Arcs OOctagons
Hatch Mode
O 90 Degree @45 Degree
O Horizontal O Vertical

Properties Met Options
Name GND Connect to Net |4 ~
[] Auto Naming Pour Over &l Same Net Objects v

Layer e Remove Dead Copper

Lock Primitives

Locked

Ignore On-Line Violations

O 0Or

Puc. 7.28 Hactpoiika skpanupyromiero nojurona GND
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Tenepp MOXXHO HApUCOBATh KOHTYpP 3TOr0 MOJIMTOHA, IJIA 4YEro
menkHyTh JIK moodepeano o Bcem yetbipeM yriam I ¢ 3a3opom 1,25
MM OT Kpasi IJIaThl (pHc. 7.29).
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Puc. 7.29 OTpucoBka KOHTYypa MOJUTOHA

Bemonuuts komauasl Auto Route / All. Otkpoercs okHo Situs
Routing Report, B8 xotopom menknyth JIK nmo knomke Edit Layer
Directions. IlosBUTCS OJHOMMEHHOE OKHO, B KOTOPOM B CTOJIOIE
Current Setting nHanpotus ciio€B +15V u GND ycranoButs Not Used,
HanpotuB Top Layer u Bottom Layer BoiOpats Automatic (puc. 7.30).
Haxats OK.

85



Routing Setup Report

Report Contents
Routing Widths
Routing Via Styles
Electrical Clearances
Fanout Styles

Layer Directions
Crrill Pairs

Met Tepologies

Met Layers

SMD Meckdown Rules
Unroutable pads
SMD Neckdown Width

Edit Layer Directions ...

Routing Strategy

Available Routing Strategj
Mame

Cleanup

Default 2 Layer Board
Default 2 Layer With Edge
General Orthogonal
Via Miser

Layer Directions

Layer

Top Layer
+15V

GND

Bottom Layer

Current Setting
Automatic
Mot Used
Mat Used
Automatic

X
Actual Direction
Vertical
Disabled
Disabled
Horizontal

Cancel

Save Report As ..

ards
th edge connectors

ategy
ith aggressive via minimiza

Duplicate

D Lock All Pre-routes

|:| Rip-up Violations After Routing

Route All Cancel

Puc. 7.30 BbI30B OKHa HACTPOMKN aBTOMATUYECKOU TPACCUPOBKH TIATHI

B none Routing Strategy BoiOpats Default Multi Layer Board.

B HwxHeil dactu skpaHa B okHax Lock All Pre-routes u Rin-up

Violations After Routing, ycranoButh ramouku (puc. 7.31), 3atem

Haxxath Route All.
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Raouting Strategy
Available Routing Strategies

Mame Description

Cleanup Default cleanup strategy

Default 2 Layer Board Default strategy for routing two-layer boards

Default 2 Layer With Edge Connectors Default strategy for two-layer boards with edge connectors

General Orthogonal Default general purpose orthogonal strategy

Via Miser Strategy for routing multilayer boards with aggressive via minimiza
Lock All Pre-routes

Add Duplicate

[“]Rip-up Violations After Routing;

Route All Cancel

Puc. 7.31 BbiOop cTpaTeruu aBToMaTU4E€CKON TPACCUPOBKU

[TosButcs okHO Messages, B KOTOpOM OyAyT OTOOpa)KeHBI BCE
MIPOIIECCHI BO BpEMs aBTOTPACCUPOBKH (puc. 7.32).

Messages v X
Class Drocument Source Message Time Date Mo,
s Situs Event MeuatHaa nnata.P... Situs Routing 5tarted 221857 02.04.2021 1
s Routing ... MeyatHaa naata.P.. Situs Creating topology map 22:18:57 02.04,2021 2
& Situs Event MewaTHas nnataP. Situs Starting Fan out to Plane 221857 02.04.2021 3
s Situs Event MedatHaa nnata.P.. Situs Completed Fan out to Plane in 0 Seconds 221857 02.04.2021 4
s Situs Event MewatHas nnata.P... Situs Starting Memory 221857 02.04.2021 5
s Situs Event MeuwatHan nnata.P... Situs Completed Memaory in 0 Seconds 22:18:57 02.04,2021 B
s Situs Event MewatHasa nnata.P. Situs Starting Fan out Signal 22:18:57 02.04.2021 7
s Situs Event MewatHas nnata.P... Situs Completed Fan out Signal in 0 Seconds 221857 02.04.2021 8
s Situs Event MeuatHan naata.P.. Situs Starting Layer Patterns 22:18:57 02.04,2021 9
s Routing ... MeyatHaa naata.P.. Situs Calculating Board Density 22:18:57 02.04,2021 10
s Situs Event MewaTtHas nnata.P... Situs Completed Layer Patterns in 0 Seconds 22:18:57 02.04.2021 ik
s Situs Event MewatHas nnata.P... Situs Starting Multilayer Main 221857 02.04.2021 12
s Routing ... MeyatHan nnata.P... Situs Calculating Board Density 22:18:57 02.04,2021 13
s Situs Event MewatHasa nnata.P. Situs Completed Multilayer Main in 0 Seconds 22:18:58 02.04.2021 14
s Situs Event MewatHas nnata.P... Situs Starting Completion 22:18:58 02.04.2021 15
s Situs Event MeuatHan naata.P.. Situs Completed Completion in 0 Seconds 22:18:58 02.04,2021 16
s Situs Event MevatHan naata.P.. Situs Starting Straighten 22:18:58 02.04,2021 17
s Situs Event MewaTtHas nnata.P... Situs Completed Straighten in 0 Seconds 22:18:58 02.04.2021 18
s Routing ... MewaTtHasa nnata.P... Situs 22 of 22 connections routed (100,00%) in 1 Second 2211858 02.04.2021 19
s Situs Event MeuwatHan nnata.P... Situs Routing finished with 0 contentions(s). Failed to complete 0 connection(s} in 1 Second 22:18:58 02.04,2021 20

Puc. 7.32 Oto6pakeHue mpoliiecca aBTOTPACCUPOBKU

B uTore nojsiyauM pucyHOK neyaTHOU miatsl (puc.7.33).
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Puc. 7.33 WToroBslii BUJI IUIATHI TOCJIE aBTOTPACCUPOBKHU

Jl1st mpocMOTpa pUCYHKA KaXKJIOr0 OTACJIBHOTO CII0Si HEOOXOUMO
nienkHyTh [1K mo HazBaHuUIo 11000T0 €051, YKa3aHHOTO B HIXKHEH 4acTH
skpaHa. OTKpOeTCs KOHTEKCTHOE MEHIO, B KOTOpoM BbiOpath Layer
Transparency/ View Options / Single Layer Mode / Gray Scale
Other Layers (puc.7.34)

88



Board Layers And Colors  Show / Hide s Transparency

Display Options Show

|:| Test Points
Status Info

|:| Canvert Special 5trings

Single Layer Mode [ origin Marker D
DComponent Reference Point D

Gray Scale Other Layers v
Show Pad Mets
Other Options Show Pad Numbers

Met Mames on Show‘ufia Mets

' Single and Centered e
Tracks Display . .
Show All Connedtions In Single Layer Mode
Plane Drawing | 5olid Net Colored d [Tuse Layer Colars For Connection Drawing
Solder Masks
DShowTop Positive Opacity '
[ show Bottom Positive  opacity '

Puc. 7.34 Hacrtpoiika napamMeTpoB OTOOpaKEHHUSI CI0ECB

ITocne atoro, menkas JIK mo tpedyeMoMy CJIOK0 B HMXKHEH 4acTu
9KpaHa, MOXHO MPOCMOTPETh PUCYHOK IMPOBOJHHKOB Ha BBIOpAaHHOM
cioe. Cnoit Bottom Layer (puc. 7.35).

Puc. 7.35 HuxHUM TOKONIPOBOASIIUNA CIIOM

Ha crmoe Bottom Layer pucyHOK HEpaBHOMEPHBIM U MTPOBOJHUKH

npoxomdaAT JOCTATOYHO OIN3KO OT KOHTAKTHBIX IJIomaaok (XOTH
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yCJIOBHUSI TPAacCUPOBKM He HapyieHbl). [lockonbKy IMIIomaab IiiaThl
MO3BOJIIET YBEJIWYUTH 3a30pbl B MECTaX IUIOTHOTO PaCMOJIOKECHUS
MPOBOJHUKOB,  II€JI€COO00pa3HO 1O  BO3MOXKHOCTH  MPOBOJHUKH
oroaBuHyTh OT KII. Jlng »storo, menknyB JIK 1o mnpoBoAHUKY,
IIEPEMECTUTH €T0 Ha KEJITAEMOE PacCTOsIHUE. B TOM cityyae, eCiu KOHTYP
IIPOBOJIHUKA MCKAXaeTCs, MOKHO YMEHBIINUTH Pa3MEpP DIEKTPUUECKOU
ceTtku. [ma sroro Haxkath kjaBumly G W B BBINABIIEM KOHTEKCTHOM
MEHIO 3amath mar cetku, Hanpumep 0,125. OroaBuHyTh 1O
BO3MO>KHOCTH MPOBOJHUKHN OT KOHTAKTHBIX IUIOMIAA0K (purc.7.36).

Puc. 7.36 OTpenakTupOBaHHbBIN CI0M

CAIIP Altium Designer mno3BoyisieT HacTpauBaTh I[BETA CJIOEB
neyaTtHoW iatel. [ aToro HeoOxomumo mienkHyTh 11K Ha pabouem
nojie ¥ BHIMOAHUTH KoMaHabsl Options/ Board Layers&Colors.
Otkpoercs nanenb View Configurations (puc.7.37), Ha KOoTOpoM
MOKHO 3aJaTh TpeOyeMbld LBET Jwboro cios. Jlias sTtoro Hamo
menkHyTh JIK 1o BbIJIEIGHHOMY LBETY CJI0S — OTKPOETCS MauTpa
1BeToB (puc. 7.38) B koTOpoi 3a7aTh TpeOyeMblii IBeT U HaxkaTh OK.
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View Canfigurations

Select PCB View Configuration

Name | Kind
Altium Standard 2D 2D simple
Altium Transparent 2D 2D simple
Altium 3D Black £
Altium 3D Blue 3D
Altium 3D Brown 3D
Altium 3D Color By Layer 3D
Altium 30 Dk Green k)
Altium 3D Lt Green D
Altium 30 Red k)
Altium 3D White £

Path

Ci\Users\User\AppData\Roaming\Altium\Altium
Designer
{483EFF29-5995429E-8152-94FA18128252)\ViewC
anfigurations\Altium Standard
2D.config_2dsimple

Explore Folder ...
Description
Altium Standard 2D

Actions

Create new view configuration ...
Save view configuration

Save As view configuration ...
Load view configuration ...

Rename view configuration ...

Board Layers And Colors

Show /Hide View Options

Transparency

Signal Layers (S) |Cu\ur \Shuw | Internal Planes (P} \Culur |Shuw ‘ Mechanical Colurl Snuwl Enable | single | Linked To |
Top Layer [T) Mechanical 1 [} [H]
EET—

GHD (2}

Bottom Layer (5]

Only show layers in layer stack

Only show planes in layer stac

QOnly show enabled mechanical Layer

AllOn  AllOff  Used On AllOn Al Off  Used On AllOn  ANOff  Used On
Mask Layers (A} | Calor | Show | Other Layers (O} | Color | Show system Colors (V)
Top Paste Drill Guide Defaul lor for New Ne
Bottom Paste Keep-Out Layer DRC Error Markers
Top Solder - Drill Drawing - Selections
Bottom Solder - Multi-Layer DRC Detail Markers
Default Grid Color - Small
Default Grid Color - Large
AllOn  ANOff  Used On Pad Holes
Via Holes
Top Pad Master
AllOn  AllOff  Used On Bottom Pad Master

| Color |Show |

Used On

Silkscreen Layers (K]
Top Overlay (E}
Bottom Overlay (R)

AllOn Al Off

Highlight Color
Board Line Calor
Board Area Calar
Sheet Line Color
Sheet Area Color
‘Workspace Start Color
Waorkspace End Calor

AllOn  AllOff  Used On

| Calor | Show

Remave view configuration...

All Layers On All Layers OFf

Used Layers On Selected Layers On Selected Layers Off

Clear All Layers

2D Color Profiles Layer Pairs ...

Cancel

Puc. 7.37 Hactpoiika napaMeTpoB OTOOpaKEHHUSI CII0EB

2D Systern Colors - GND

Layer Colors

Saved Color Profiles

Default
DP2004
Classic

Active color profile

Layers

Mechanical 11
Mechanical 12
Mechanical 13
Mechanical 14
Mechanical 15
Mechanical 16
Drill Drawing
Mechanical 17

Explore Folder ...
Actions

Save color profile...
Save As color profile...
Load color profile..,
Rename color profile...

Remove color profile...

Tip: Click on a profile to activate it

Location of saved profile

Mechanical 18
Mechanical 19
Mechanical 20
Mechanical 21
Mechanical 22
Mechanical 23
Mechanical 24
Mechanical 25

Mechanical 26
Mechanical 27
Mechanical 28
Mechanical 29
Mechanical 30
Mechanical 31
Mechanical 32
+15V
GMD
+15V
Core
GMND

Fle beia )

|

|Co|or A

Basic  Standard Custom

™
=
o

|iiiiibiiiiiiL

w

Previous Current

Custom colors:

I O
I o

Add to Custom Colors

Cancel

Puc. 7.38 IIBeToBOE 0003HAUCHHE CIIOEB
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IlopsiioK BBLINOJIHEHU S DﬂﬁOTbI

. 3amyctuth Altium Designer.
. 3arpy3uTh pe3yJbTarT pasmenieHuss OPD, ToNydeHHBI B

npepIayIel 1abopaTopHoit padoTe.
3agaTh  mOpaBuiia  OPOCKTUPOBAHUS  MEYATHOIO  MOHTaXKa
yeTbipexciaonnou 1111,

. BBINOJIHUTG 3aJMBKY NOJUTOHOB ciioeB +5B u GND.
. BBINIOJIHUTE ABTOMATUYECKYK) W HWHTEPAKTUBHYIO TPACCHPOBKHU

COEIMHEHUI.

Coaep:kaHue 0TYETA

[lenb pabOTHI.

[Topanok 3anaHus MPaBUJI MPOSKTUPOBAHUS [IEYATHOIO MOHTAXKA.
Hacrtpoiika koHbUrypaium.

[Topsanok 3anuBKH NOIUToHOB ciioeB +5 B u GND.
ABTOMAaTHYECKasi TPACCUPOBKA MMEYATHOM IIATHI.

WHTepakTuBHAsS 10pab0OTKa TPACCUPOBKHU MEUYATHOM TIATHI.
PacrieyaTkn WJIM 3CKU3bl PUCYHKOB CJIOE€B YETBIPEXCIONHOU
IEYaTHOM TLJIATHI.

. Ouenka pe3yJibTaTOB aBTOMATHYECKOM W  HHTEPAKTHUBHOM

TpaCcCUPOBOK.

. BBIBOJIBI.

KoHTpOJLHBIE BOMPOCHI

. Ilepeuncnure rpynnel mpaBui TpaccupoBku CAIIP  Altium

Designer.

Kak ycTaHaBiavMBarOTCs IpaBujia TPAaCCUPOBKU?

Kakum o6pa3om 3aaroTcsi KOHTYPHI 9KpaHa Ha 1iaTe?

Ha kakux clIosiX pa3zMeniaroTcs MOJIUTOHbI KOpIyca U MUTaHus?
KakumMu KoMaHJaMd M HA KaKuUX  CJOSX  BBINOJHSAETCS
aBTOMAaTHYECKasi TPACCUPOBKA COCTUHEHUI?

. Kakum o0paszom penaktupyercst pucyHOK nNpoBOJHUKOB T111?7
. Kakum 00pa3zomM MOKHO MNPOCMOTPETh PUCYHKHU Ka)JOTO CJIOS MO

OTAEIbHOCTH?

. Kak HacTpauBarth 1iBeTa CJI0€B ME€YaTHOM ILJIATHI?

KakuM o00pa3oM BBINOJHAETCS MHTEPAKTHBHAs TPAaCCUPOBKA
coeTUHEHUIT?
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10. Kak BHecTM UM3MEHEHHMSs B  pPaHEE  BBINOJHCHHYIO
TPacCUPOBKY?
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Jlaboparopnasi padora Ne§. PABOTA CO CTAHIAPTHBIMHA
BUBJINOTEKAMMU B CAIIP

Heab padoThl: W3ydYeHUE METOJIMKU PabOTHI CO CTaHAAPTHHIMU
oubmuorekamu B CAIIP Altium Designer; npuoOpeTeHrne HaBBIKOB
paboThHI CO CTaHAAPTHBIMU OUOTHMOTEYHBIMU DPD.

IHopsiiok padoThbI
B xontexkctHOM MeHIo BhiOpaTh Add New to Project / Schematic.
[TosiButcs mycras ¢popmarka Sheetl.SchDoc (puc.8.1).

EIEd Newatnaa nnata;MT-826.PrjPch
E L Source Documents
L= MpuHUWNKWaneEaa 3NeKTPUY ek
BH Nevathan nnata.PcbDoc

[+ ] Settings
# [ Libraries
F [ Generated
=Eq| laba8.PrjPch *
EIL] Source Documents
W= SheetischDoc B |

Puc.8.1 Co3gaHne HOBOTO IOKyMEHTa MPUHIIUITUATIBHON CXEMBbI
ITocne »TOro B HWIKHEW 4YaCTH OKHA B MAHEIM HHCTPYMEHTOB

menakHyTh JIK mo System / Libraries. B 1eBoil yactu 3xpaHa mosiBUTCS
OKHO MeHekepa bubianoreku (puc. 8.2).

94



Libraries * I x

Libraries... Search... Place 2M3904
|F* Miscellaneous Devices.IntLib b |
« V|
Component Mame 7 |Li|::|rar].r | M
-3 F 2N3904 Miscellaneous Device
E----{EENEEI}E Miscellaneous Device
E----{EADC-B Miscellaneous Device
E---{Eﬁxntenna Miscellaneous Device
{E Battery Miscellaneous Device
-3 E Bell Miscellaneous Device ¥
195 components
r
?
IN3904
Model Name |Mndel Type “
| g1 2M3904 Signal Integrity
[ 2N3904 Simulation
10928 Footprint
r
Supplier : |Manufacturer Description | Unit 1

Puc. 8.2 OxHO MeHeKepa OMOINOTEK
Huwxe mnoa KHOMKOM pecypchl HaxXOJIUTCS MEHIO BbIOOpa

ycTaHoBJeHHON Oubnuotreku. Hampumep, BbiOepeM Miscellaneous
Devices. IntLiB (paznoo0pa3zusie IPD) (puc.8.3).
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Libraries v I

Libraries... search... Place Cap
|§s_—' Miscellaneous Devices.Intlib w |
B ]
Component Mame Library ~
&3 F Bridgen Miscellaneous Device
-3 f Bridge2 Miscellaneous Device
=13 Miscellaneous Device
~1F 'Miscellaneous Devicel
i3 F Cap Feed Miscellaneous Device

3 E Cap Poll Miscellaneous Device ¥

195 components

i

Cap
100pF
Model Name Model Type
| @ Cap Signal Integrity
[ CAP Simulation
{£ RAD03 Footprint
Supplier Manufacturer| Description | Unit

Puc. 8.3 OkHa BbIOOpa OMOIMOTEKH dJIeMEHTa

B pesynbrare B mosie MMs KOMIIOHEHTa TIOABUTCA CIHCOK
KOMIIOHEHTOB TPHUHAJJIEKAIIUX JaHHOW Oubanoreke. BwiOupas, k
npuMepy, KomnoHeHT Cap (KOHJI€HCAaTOp), HH)KE MOXKHO YBHUJIETh €ro
YI'O, umsa Mojenu, IOCaJ0YHOE€ MECTO, a Takxke HHOOpMAIUIio O
MOCTABIIUKE KOMIIOHEHTa (puc. 8.4).
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Libraries r 0 x

Libraries... Search... Place Cap
|§;' Miscellaneous Devices.Intlib e |
B V|
Component Mame Library ~
el Cap Miscellaneous Devicel
{E Cap Feed Miscellaneous Device
ﬂ:E Cap Poll Miscellaneous Device
{E Cap Pol2 Miscellaneous Device
QZE Cap Pal3 Miscellaneous Device
- E Cap Semi Miscellaneous Device ¥
185 components
.Y
C?
Cap
i
Model Name Model Type
Lo Cap Signal Integrity
[ CAP Simulation
# rAD03 Footprint
o

2]

Puc. 8.4 BriOop sineMmeHTa u3 OUOJIMOTEKH

YtoObl KOHJIEHCATOpP YCTAaHOBUTH HA CXEME€, HaJA0 IICJIKHYTh
KHONKY B BepxHed yactu okHa — Place Cap. OH mnotsHeTcs 3a
KypcopoM Ha pabouee nose. KoHaeHcatop yCTaHOBUTH B HY>)KHOE MECTO

C?
Cap
100pF

mearukom JIK (puc.8.5).

Puc. 8.5 YcnoBHoe rpaduyeckoe 0003HaYECHHUE BHIOPAHHOTO
KOHJIEHCaTopa
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IopsiioK YCTAHOBKHU 0MOJHOTEKH 110J1b30BaTEJIs
YTtoObl YCTAaHOBUTH COOCTBEHHYIO OHOIMOTEKY, HEO0OXOIUMO
BbIMOJHUTL kKoMaHasl DXP / Preferences / Data Management /

Installed Libraries. IlosBUTCS OKHO CO CHHCKOM YCTaHOBJICHHBIX
ouobnmotex (puc.8.6).

Preferences X

Cloud Preferences -

1 System

~w [~ Data Management + | Data Management — Installed Libraries
| Version Control

7 Design Repositories Installed Libraries
| Vaults
Installed Libraries Activated Path Type

# Miscellaneous Devices.IntLib v Miscellaneous Devices.IntLib Integrated

-| Backup é'—__MisceIIaneous
Connectors.Intlib

| Publishing Destinations
v Miscellaneous Connectors.IntLib Integrated
| File Locking
~| Local History
| Templates
~| Installed Libraries
~| Device Sheets
| SVN Libraries
<| Suppliers
1 Schematic
[ FPGA
[ PCE Editor
[ Text Editors
[ Scripting System
[ CAM Editor
[ Simulation
L Wave

[ Draftsman

Library Path Relative To: ChUsers\Public\Documents\Altium* AD 16" Librany, =3 |

Move Down Install... |~ Remove

Install from file...

Install from Vault...

Set To Defaults |- Save.. |~ Load.. |~ Import From... |~

Puc. 8.6 Jlo0aBieHrne HOBOI OMOIMOTEKH

Ilng  pmoGaBieHuss OWMONMOTEKHM, CO3JAHHON IIOJIE30BATEIICM,
HeoOxoauMo HaxaTh KHONKY Install from file... B mpaBom HikHEM
yriiy okHa. Ortkpoercs mnpoBogHUK Windows, 10 KOTOpOMY
HEOOXOIMMO TMEpPEelTH K CBOeW OuOIMOTEeKe, BHIOpATh €€ W HaXaTh
OTkpeITh HYXHBIM ¢aiin ¢ paspemienuem .IntLib. Ecnu takoit daiin
OTCYTCTBYET, TO HEOOXOJUMO B OTKPBITOM IIPOEKTE, B KOTOPOM
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uMeroTcst onbnuorekn YI'O 1 mocagodHbIX MECT, BBITIOJTHUTH KOMaH/IbI
File / New / Project/ Integrated Library (puc. 8.7).

FIEG MewaTtHaa nnata;MT-826.PrjPch
EIL Source Documents
L= MpyuHUMNKWaNEan 3NeKTPHYECk

E® MeyatHan nnata.PecbDoc B

[# ] Settings
=[] Libraries
[# [ PCE Library Documents
[EIL1 Schematic Library Documents
T EuBnuaTeka YTO.5chLib
F [ | Generated
EIER | labag.PriPch
=L Source Documents
L= Sheetl.5chDoc

...........

[£Z Mo Documents Added

Puc. 8.7 YcranoBneHHasi B OMOIMOTEKa B OKHE MEHEKEpa MPOEKTa

B oTkpbIBIIEMCST TPOBOJHUKE HAWTH CBOM (haill U HaxXaTh
OTKpbITH. AHAJIOTMYHO J100aBUTh OMOIMOTEKY MNOCAJOYHBIX MECT,
yKazaB npu 3ToM B mpoBojHuke tun ¢aina PCB Library. llenkuyts
IIK nmo Ha3BaHuio OuONIMOTEKH. B OTKpBIBIIEMCS KOHTEKCTHOM MEHIO
BoiOpath Compile Integrated Library... B urtore komnwisiiuu B
MeHemkepe onbnmnorek nossutcs Hoas Integrated Library .IntLib.
Qaiin Integrated Library.IntLib pacnonoxen B noanamnke Projects
Outputs for Integrated Library nanku pa0Gouero mnpoekrta. UToObl
POCMOTPETh €€ COAEPKUMOE, JTOCTATOYHO BBIMTOJIHUTH KOMAaH]IbI
System / Libraries JIK. B npaBoii yactu pabouero moisi OTKpoercs
MeHekep Ooubiuorek —Libraries , B KOTopoM B criMcke OMOJIMOTEK
noctatoyHo BbiOpaTh Integrated Library.IntLib (Component View)
(puc. 8.8).
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Libraries

Libraries... Search... Place DIP14

£ Integrated_Library.IntLib W

T BuBauoTera YTO.Schlib
£ Miscellaneous Devices.IntLib
£ Miscellaneous Connectors.Intlib

™ Integrated_Library.IntLib I

1 components

Model Mame Model Type
£ Dip14 Footprint

A

Puc. 8.8 JloOaBienue moiap30BaTeIbCKOM OMOINOTEKH

ITopsi10K BLINOJHEHUS PA00ThI

1. OTKpBITH WK CO3/1aTh MPOEKT IJIATHI.
2. JloGaBuTh HOBBIM MPOEKT Schematic.
3. BeiOpaTh W3  CO3JaHHOM  IIOJIB30BATEIbCKONM  OMONMMOTEKH

HeoOxoaumbie OPD U yCTaHOBUTH UX.
4. BeiOpath u3 cTaHgapTHOM OMOMMOTEKM HeoOxoaumbie OPD u

YCTaHOBUTH UX.
5. Co3naTh UHTETPUPOBAHHYIO OMOIUOTEKY.
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Coaepsxkanue oT4€TAa

1. Ilens pabOTHI.

2. Tlopsimok paOOThI CO CTAaHAAPTHBIMHU OMOJIMOTEKAMHU.

3. Topsiiok co3aanus MUHTErPUPOBAHHONW OUOINOTEKH.

4. Tlopsimok oOpaleHusi K MHTErpUPOBaHHOW OMOIMOTEKE.
5. BeIBOJBI.

KoHTPOJALHBIE BOIPOCHI

Kak oTkpbIBaeTcsi OKHO MeHemkepa bubnuoreku?

KakoB nopsiiok paboThl CO CTaHAAPTHRIMU OMOIHOTEKAMU?

Kaxk BpIOpaTh 2JIEMEHT U3 CTAHIAPTHBIX OMOINOTEK?

Kakoii mopsiok pa3melienus 3JeMEeHTOB Ha miate?

[TosicHUTE MOPSAOK YCTAHOBKH T0JIb30BATENHCKON OMOIMOTEKH.
Kakum 00pa3oM co3mpaeTcs UHTErpupoBaHHas Ondmorexa?

Kak npocMoTpeTh COIepKMMOE UHTETPUPOBAHHON OMOIHOTEKU?

N se L=
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Jlaboparopnasi padora Ne9. BBIBO/I HA IIEYATD
PE3YJIBTATOB ITPOEKUPOBAHUSA B CAIIP

Hear pabdoThbI: U3YyYCHHE METOJIUKM BBIBOJAA Ha Ie4aTh
pesynbratoB npoektupoBanusi IIII  cpeactBamu CAIIP  Altium
Designer; npuoOpeTeHre HABBIKOB BBIBOJIAa Ha I€YaTh pPE3YJIbTATOB
npoexktupoBanus I111.

BbIB0/1 HA 11€YATh PE3YJIbTATOB IPOCKTHPOBAHUS
[Tpu noarotoBke gokyMeHtanuu Ha y3en [1I1 Heodxoaumo co3aath
cOOpouHBIN YepTex U yepTexu ciaoes [111.

Ilng  »toro BeIIONHUTH KoMaHnael File /Smart PDF. B
otkpbiBIIeMcsi okHEe Altium Designer Smart PDF (puc. 9.1) nHaxatp

Next.
Smart PDF >
L & Altium Designer Smart PDF
e B, This Wizard will guide you through the
'\ = steps required to export a design to PDF.

T

Cancel Einish
Puc. 9.1 3anyck momomauka co3nanus PDFdaitnon
OtkpsiBaercst okHo Smart PDF, B koropom BwiOpath Current
Document, BEIOpaTh JUPEKTOPUIO U UMS BbIXOJHOTO (aitna (puc. 9.2),
Haxathb IBAXbI Next.
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Smart PDF X

Choose Export Target A%
Smart PDF can export the currently viewed document or the entire project. !\

Smart PDF can export the currently viewed document or documents in the current project.

O Current Project [MewatHaa naata;MT-826.PrjPch)

Qutput File Mame:

| Ch\Users\User\DocumentsAltium'labalMeyaTHas nnarta.pdf =3 |

LCancel < Back Mext =
Puc. 9.2 BriOop ¢aitna nnatsl

3areM  HEOOXOAUMO  BBINIOJIHUTH  HACTPOMKY  me4yaTu B
OTKpBIBIIEMCS OKHE. UTOObI chOpMHUpPOBATH UYEPTEK HEOOXOIUMOTO
CJIOSl, HaJO CJIeNIaTh BHUJHMMBIM 3TOT CIJIOW, @ BCE€ OCTAJIbHBIE CIIOU
ckpbITh. [ToaTOMY mocnenoBarenbHO BbIOpaTh JBOWHBIM Iieiaukom JIK
HYKHBIA B CITMCKE cjioeB (puc. 9.3).

Bnauane BoiOpath cioii Top Overlay. OtkpsiBaetcst okHo Layer
Options. OctaBuTh ero 6e3 n3ameHenuit (puc. 9.4), Haxatb OK.
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PCB Printout Settings

The printout settings for PCB files can be configured here.

Printouts & Layers Include Camponents Printout Options ~
Mame Surface-m... | Through-h... |Holes Mirror TT Fonts Design Views
==Top Overlay
=Too Laver hd

Designator Print Settings

Choose the data to print in component designatars Print Physical Designators w

Area to Print
(®) Entire Sheet
OSpecificArea Lower Left Corner  X: ¥

Upper Right Corner X : '

Preferences...

LCancel < Back Finish
Puc. 9.3 ®opmupoBaHus yepTexa BLIOPAHHOTO CIIOS

Layer Properties >

Print Layer Type

Top Overlay w
Free Primitives Component Primitive: Others

Arcs Full v Arcs Full w Designators | Full w
Fills Full e Fills Full w Comments | Full w
Pads | Full v Pads | Full ~ Polygons Full b
Strings | Full ~ Strings | Full ~ Dimensions | Full ~
Tracks | Full ~ Tracks | Full ~ Coordinates| Full ~
Vias Full - Vias Full ~
Regions |Full ~ Regions | Full ~

Full ||Draft |Hide Full ||Draft | Hide Full ||Draft | Hide
Drrill Layers

First | Top Layer ~

Configure Drill Symbols...
Last |Bottom Layer ~

Puc. 9.4 Hacrpoiika cnost Top Overlay

Jlanee BeioupaeMm cioii Top Layer u B KaX0M T0JIE OCTaBIJIsIEM
BUIMMBIMU ToJibKO Pads. Jlms 3Toro B Kaxkaod KOJOHKE yaoOHeEe
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HaxaTth KHOTIKY Hide, a 3arem nHanpotur Pads no ctpenke BeiOpats Full
(puc. 9.5), naxats OK.

Layer Properties *

Print Layer Type

Top Layer w
Free Primitives Component Primitives Others

Arcs Off ~ Arcs Off ~ Dresignators | OFf ~
Fills Off ~ Fills Off ~ Comments | Off e
Pads Full ~ Pads Full ~ Polygons Off ~
Strings | Off ~ Strings | Off ~ Dimensions | Off ~
Tracks |Off ~ Tracks |Off ~ Coordinates

Vias Off ~ Vias Off ~
Regions | Off ~ Regions | Off ~

Full | Draft | Hide Full | Draft |Hide Full | Draft | Hide
Drrill Layers

First | Top Layer ~

Configure Drill Symbaols...

Last | Bottom Layer ~

Puc. 9.5 Hacrtpoiika BbIBO/Ia BEPXHETO CJIOS

Bce ocranpnabie cmou, kpome Multi-Layer u Mechanicall,
CKpbITh HAXaTHEeM KHONKKA Hide B kaxaoMm nose. Ha 3aknagke Printout
Options B xosnouke Holes ycraHoBuTh ranouky (puc. 9.6), Haxxarb Next.

Smart POF s

PCB Printout Settings

The printout settings for PCE files can be configured here.

Printouts & Layers Include Components Frintout Options ~
Mame Surface-m... | Through-h... |Holes Mirror TT Fonts Design Views
=Top Overlay
=Tob Laver A2
Designataor Print Settings
Choose the data to print in component designators Print Physical Designataors w

Area to Print
(®) Entire Sheet
(O specific Area Lower Left Corner  X: '

Upper Right Corner X : ¥

Preferences...

LCancel = Back Finish
Puc. 9.6 Hactpoiika BbIBO/Ia CJI0S1 HAa NI€YATh
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B otkpsiBmiemcs okae Additional PDF Settings B mone PCB Color
Made Monochrome (puc.9.7), Haxxats Next.

Smart PDF

Additional PDF Settings
Select the additional settings for the PDF.

Zoom Schematics include: Schematics Calor Mode

Use the slider to control the zoom level in Acrobat when
jumping to components or nets,

Far Close

Additional Information

PCE Color Mode
Generate nets information

(O calar
The following additional bookmarks can be created in OG |
the PDF for nets: reyscale
Pirls
B et Labels
Quality
[~ Parts
Medium (300 dpi} ~
Include Component Parameters
|:| Global Bookmarks for Components and Mets
Cancel < Back Next =

Puc.9.7 Hactpoiika nmapamerpoB PDF ¢aiina

B otkpeiBuieiics 3akianke Final Steps (puc.9.8) Haxath
kHOnKyFinish.

Smart PDF

Final Steps

Select whether to open the PDF and whether to save your settings to an Output Job
document.

Once the export is complete, the default Acrobat Reader can be opened to view the PDF,

Smart POF can also save all your settings to an Output Job document which can be used to publish the same
job again in the future,

ga\re Settings to Output Job document

File Name of Output Job Document:

| ChUsers\UsenDocuments\Altium\laba1\MNeyaTHas nnata;MT-826,.Cutlob = |

Open Cutput Job file after export

Cancel < Back

Puc. 9.8 Bei6op qupekropuu ¢aiiia
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Ha sxpane nosButcs coopounsiit ueptex I111 (puc.9.9).

oo oN_/]lo o\ /o T
o| /)7lo o 00 o
o 000200030
o o Xe) 00 ol =
o o Xo) 00 ol |
o o Xo) o0 o
o o Xo) 00 o
le 00 >

Puc.9.9 Pe3ynbTat BeIBOA U300paXKEHUS

AHanorn4HBIM 00pa3oM (POPMUPYIOTCSI YEPTEKU BCEX OCTAIBHBIX
cinoeB (puc.9.10). Bce cdopmupoBanusie daitiel B popmate PDF
TOTOBBI JIJIS TICUATH.

aR Ao aRAo aRAo| |
gmgomgowg
g o'g o0 o %
g [3a 8%‘ g l
o go\_ [oo o
LS 300 =

Puc. 9.10 BeiBoa npyrux cinoes B PDF
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IlopsiioK BBLINOJIHEHU S DﬂﬁOTbI

. I[HSI BBIBO/JIa C60p0‘-IHOFO YCPTCIKA Ha 11ICYATh BBIITOJIHUTH KOMAH/bI

no co3aanuio (aina B popmare PDF.

. BBIIOJTHUTH HACTPOMKY IIE€UATH.
. ChopmupoBats 17151 neuatu ¢aiisibl Bcex ciioeB B popmare PDF.

BriBecTn Ha neyats nociiegosarenbHo Bee ciou 11

CoaepskaHue oT4ETA

[lenb pabOTHI.

[Toarororka daiina B popmate PDF.

Hactpoiika neyaru.

dopmupoBanue ¢ailsioB i nevyaTu Bcex ciioeB B popmare PDF.
Pacnieuatku Bcex cimoesllll.

. BBIBOJEI.

KoHTPOJALHBIE BOIPOCHI

. KakoBa mocienoBaTenbHOCTh JACHCTBUN MPH BBIBOJAE COOPOYHOTO

yeprexa?

. Kakne koMaHapl HaAO BBHIOJTHUTHL MOpPH CcO3MaHUU (aiina B

dbopmare PDF.

. Kak BeInoNHAECTCA HACTPOMKA IevaTh?

Kak u B kakoM Qopmare co3maroTcs (ailyibl Juisl 1meyaTH CJIOEB
[II1?

. Kak BeiBOgTCSa HA meyathb ciion 1117
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