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Altium Designer 6 B npumepax

Bnagumup MpaHoBuy,
K. T. H.

pranovich@bsu.by

B cTratbe npuBOAMUTCS NOCNIEA0BATENBHOCTL AEIHCTBUIA NPU CO3AAHUMN 6UGnnoTeK, pa3pabortke
CXeMbl, TPACCUPOBKE MJIATbI U MOATOTOBKE BbIXOAHbIX GAIOB U TEXHONOTMYECKUX U APYIrUX
AOKYMEHTOB HO KOHKPETHbIX Npumepax. ABTOp He NpeTeHayeT HA YHUKASIbHOCTb U MONIHOTY
npeasio)KeHHbIX NOAXOAO0E, d NPOCTO PACCMATPUBAET OAUH U3 CMOCOGOE N0 HANMUCAHUIO NPABUA,
CO3A,aHUIO KJIGCCOB, KOMMNOHEHTOR U APYrUX AeiCTBUIA, KOTOPbIE 6blNY NPUMEHEHbI

B NpuBeAEHHbIX NpoekTax. MHorme cnoco6bi M NpUeMbl B CTATbE PACCMOTPEHBI NOBEPXHOCTHO
Wnu BOOGLLE He 3ATPOHYTbI, TUK KAK NOAPOGHO onucaHbl asTopom paHee [1].

Mpumep 1. AHanoro-uudpposoi
npeo6pasoBarenb

Hacmpoiixa npunoxenus u npoexma
CrenaeM HaCTPOIKY HAILEro IIePBOTO IPOEKTa TAK,

KaK OH HAaCTPOeH y aBTOpa. IIpu 9TUX HaCTPOIKAX BB

Bcerna Gy/eTe BUIETh Ha 9KpaHe IMEHHO TO, UTO OyJer

II0Ka3aHO Ha PUCYHKAX, M BCe IPeI0KeHHBIE IeHCT-

BuUsA 6YI[YT IIPUBOOUTH K OJUHAKOBBIM BI/IBYa]IbH])IM pe-

3y/nbTaTaM. J[JIs 9TOro BBIIOIHUM CIeAyIOIIne TeHcT-

BHSL:

1. YcraHOBHTE Ha CBOEM KOMIIBIOTepe MIPHMTHI, YOB-
nersopstorue Tpebosanmsiv [OCT. B xagectse Ta-
KHX MOJKHO HCIIOIb30BaTh IIPUQTHI OT IPYTHX I1a-
KETOB.

2. Komanpoit File/New/Design Workspace cosnagum
HOBBIN fu3aitH. [To ymomdaHuio cospmaercs daiin
Workspacel.DsnWrk. [l yno6crsa komannoii File/
Save Design Workspace As coxpaHuMm ero 1oz ume-
HeM Training.DsnWrk B nupekropuio ...\DsnWrk.
3mecs u gaee Bcerna OyayT yKa3aHbI OTHOCHTEIbHbIE
IIyTU pasMellleHust fupeKTopuil 1 ¢aiios. Mecro pac-
IIOJIOKEHUSI BBl MOYKETe yCTaHaBIUBATh CAMOCTOSI-
TeJIbHO.

3. Komanpoii File\New\Project\PCB Project cosnanum
HOBBI poekT. [To ymMondaHuio co3maercst dai
PCB_Project1.PrjPCB. Komannoii File/Save/Project
As coxpaHuM ero Kak ...\Project\Training_01\
Training 01.PrjPCB.

4. IIng Be6opa mpuTa, NCIOIb3YeMOro B Ka4eCTBe CH-

CTeMHOT0, npuMeHuM koManny Design/Document
Option/Sheet Option/Change System Font. B mpu-
Mepax aBTopa 6yzeT ucronab3oBaTses mpudt GOST
type A, ycraHOBIIeHHBIIT paHee (cM. 1. 1).
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Puc. 1. [lobasneHne HOBOro NMCTa CXEMBI

5. M3 manesm Project HakaTreM IPpaBO# KHOTIKA «MBIIII-
K1» IIPU BBIEJICHUN HAIIETO ITPOEKTA BHISbIBAEM KOH-
TeKcTHOe MeHo (puc. 1), komanmoit Add New to proj-
ect/Schematic co3aemM HOBBII JIHCT CXeMBI IIPOEKTA
u xoManpoi File/Save As coxpansem mog umeHem
Tr01Sh01, o3HaYAMOIIMM [IEPBBIIT JIUCT HAIIIETO IPO-
exra. CICTeMy HaNMEHOBAHISI JINCTOB BbI MOKETe HC-
I0JIb30BATD CBOIO.

6. B mpumepax ny1s1 cxeM GyzeM HCIIONB30BATh pasMep
nucTta A4. B naHHOU cTaThe MBI He OCTAHABIHBAEMCS
Ha Bompoce co3nanus mabiaonos (TEMPLATE).
BbI MOsKeTe CO3/1aTh CBOM IIaGI0HBI HIIH OOPATUThCS
K aBTOPY. 3arpy3uM IIabJIOH [epBOTO JIICTAa KOMAH-
noit Design/Template/Set Template File Name, rie
YKa)KeM IyTb ¥ UM I1a6I0Ha (17151 IepBOro JIHCTa
dopmara A4 ¢ BepTUKATbHBIM PACIOIOKEHUEM).
ITpu mepBoii 3arpysKe BCeria yCTaHABIIMBAIITE OIIIUI0
“Add new parameters exist in the template only”.
ITpu sarpy3ke 1ra6yioHa Ha Jicte OyyT ONpeesIeHbl
pasmep, apaMeTphI U YCTAHOBKH U3 YKA3aHHOTO I1ab-
JIOHA.

Bui6op cxemot 0nst npumepa

Bce mpuMepbl B TaHHOI CTaThe B3ATHI U3 PEATbHbIX
IPOEKTOB, Pa3pabOTAHHBIX [IPH YIACTHHI ABTOPA, HO IPHU-
BOISITCS 63 OIMCAHNS IPUHITNIIA UX IeCTBHS U Ha3Ha-
JeHus], a TakoKe 6e3 000CHOBaHMsI BHIOOPA TOTO MJIM NHO-
O CXeMaTHIeCKOTO U KOHCTPYKTHBHOTO PEIIeHUsL.

CxeMa, BBIOpaHHAs 1S IPUMEPA, IPUBENIEHa Ha PUC. 2.
31ech IpeCcTaBiIeHa pean3alys CXeMbl aHAJIOT0- I -
poBoro mpeobpasosatesst Ha ocHoBe ADS1255 (http://
focus.ti.com/docs/prod/folders/print/ads1255.html).
JlaHHas cxeMa He HMeET CAMOCTOSITEIbHOTO IIPUMe-
HEHUs 1 UCIIOIb3YeTCs B COCTaBe IPYTUX YCTPOKCTB.
OnHAKO 9TO He MellIaeT UCTIOIb30BATH ee B KAYeCTBe TIPH-
Mepa. Bosee Toro, B masbpHeiIIeM MBI HCIIONb3YEM e€e
IPH ITIOCTPOEHNH CXeMbI MHOTOKaHaIbHOro ALITL.

JlJ1st co3maHms cxeMbl HaM OTPeOyeTcst CO3MATh TPH
OUOIMOTEIHBIX dJIEMEHTA: PE3UCTOPHYIO I KOHMEHCA-
TOPHYIO COOPKY, a Takoke KoMIoneHT ADS1255. [lomon-
HUTENBHO OyeM BeCTH 6asdy TaHHBIX BCEX KOMIIOHEH-
TOB, CO3[]ABAEMbIX I HCIOJIb3yeMbIX B PAMKaX IIPO-
exTa. Bemerne 6a3bl — 9TO HeOOs3aTEIbHbII JIEMEHT,
U [0 HAaYaJIy BBI30BET HEMaJo COMHEHHI B HEOOXOH-
MOCTH €ro UCITI0JIb30BaHMSA, HO IJIS 6OJIBH_II/IX IIPOEKTOB
(xoTopBIe BefleT He ONUH PadpabOTINK) U Ha CTALUU
0hopMIIEHHS COTTPOBOIMUTENbHBIX JOKYMEHTOB OH Cy-
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Puc. 2. Cxema ananoro-uudposoro npeobpasoearens Ha ocHose ADS1255

IIeCTBEHHO 00JIerYaeT HOATOTOBKY I ONEPATHB-
HOe BHeCeHNe U3MEHEHHH B IIPOEKT.

Houck xomnonenmoB cxemot
u npumep Bederust 6a3vL 0aHHVIX
Kaxk mpaBmiio, Bce monp3oBarenu CAD mpeBoc-

XOIHO BiIafeloT mporpammoit Excel us makera

Microsoft Office, moaTomy mpeyiokum npumep

BelleHUsI 0a3bl KOMIIOHEHTOB IIPOEKTa HMEHHO

B 9TOM IIpUIOKeHUH. TeM 6oiee 4TO IOUCK U 3a-

HOJTHEHHe sT9eeK 0asbl MOJKET BeCTH U BCIIOMOTa-

TeJIbHBIN IIepCOHaIL.

1. Cosnanum B mupekropui ...\Project\Training 01\
DOC 6a3y naHHBIX Ha OCHOBE ITyCTOTO JIACTA
Excel (nms daiina, Hampumep, DB_TR01.XLS).

2. V3 manenu Project Ha>kaTHeM ITpaBOil KHOII-
KU «MBIIIKH» TIPY BBIJIEJICHUH HAIIIETO IIPOCK-
Ta BBI3BIBAaEM KOHTEKCTHOE MEHIO I KOMAH/OH
Add Existing to Project no6asum daiir ...\
Project\Training_ 01\DOC\DB_TRO01.XLS
K mpoexTty. ITocite 9TOro cchliKa Ha COOTBET-
CTBYIOLTHIA (DAl OSIBUTCSL B COOTBETCTBYIO-
111eM paspete 6paysepa (puc. 3) maxeru Project,
U MBI CMOKeM OTKPBIBATh 9TOT (haiis HeIo-
cpezicTBeHHO U3 makera Altium Designer. Do

Ta6nauua

Hassaxue cron6ua HasHaueHnue 3anucu B cronbue

0YeHb YIO06HO, TAK KaK He HY)KHO 3aIIOMUHATD

MecTa U IMeHa (DaiIoB, UMEIOIIHX IPSIMOE OT-

HOILICHHE K IIPOEKTY, HeCMOTPSI Ha TO, YTO OHU

CO3MIaHBI U OYIYT peNakTHPOBAThCS He CPEIICT-

Bamu nakera Altium Designer.

3. Ilepenmenyem nuct Excel Hza DB_TRO1 u BBe-

IeM Ha3BaHMe cTONONO0B (Tabauia).

Bbl BIpaBe 106aBUTb, YIAIUTD, [IEPEUMEHOBATH
mo6bre cTonO1bl. OOs13aTeNbHO IPUCYTCTBHE
cronbua L_DB. Ha Hero Hak/I1agpIBaeTcs e1tie ofi-
HO OTpaHHYeHne — B CTOJOIe He JOJUKHO OBITH
COBITAMIAIOIINX 3ammcei. FIMEHHO 110 3ammcsam 3T0-
ro cronbua Mel 6yaeM u 106aBisITh, 1 Moxudu-
[[POBATH IIAPaMeTPbl KOMIIOHEHTOB IIPOEKTA.

Projects * =
Training DerWik + |[workspace|
Training_01 PiPeb <[ Poect |

() File View () Stiucture Editor

51 Training_ 01.PriPchb *
= Source Documents
L4 T015h01.SchDoc [1)
= Documenitation
2113 Documerts
5] DB_TRO1 3 (2)

Puc. 3. Bug naxenu Project

MeuyaTHbie NnAaTbl

4. HayHeM 3aI0JTHEHNE MTEPBOIT CTPOKH JIHCTA
Excel nnsg unertuunsix komnonenTos C1B
u C2B cxewmsl (puc. 2). [lyist aToro:

— B cron6er; Ne BBOIMM HOMEp HOPSIKOBOI
3anmcu — 001;

— B cron6en; L_DB Beenem 3amucy CO1, B Ha-
IIIeM CITy4ae 9TO 3aIlUCh /IS IIEPBOM MOJIM-
¢dbukanuun kouaercatopa (6yksa C — 060-
3HaYeHHUe THUIA deMeHTa, 01 — mepBbIil
KOMITOHEHT THIIa KOH/IEHCATOP B Gase IaH-
HBIX);

— cron6us! Item ID u Item Footprint ocras-
JIsieM He3aIlOJTHeHHBIMU, TaK KaK Ha IaHHBIN
MOMEHT MBI ellle He CO3[jali KOMIIOHEHT
U IIOCAIOYHOE MECTO;

- B croiber; Modify BHOCHM TeKymIyio faty;

— cron6upl PDF u Description Pdf rakke Ha
[[aHHbIﬁ MOMEHT OCTaBJIsIEM HE3aIIOJIHEH-
HBIMU;

— B cron6er; ValueSCH u NoteSCH Bgeiem 3a-
IIMCH, KOTOPBIE OYIyT OTPAKATHCS Ha CXeMe:
1u0 — eMKocTbh KoHIeHcaTopa u X7R —
TKE xonzneHcaTopa (mjs HAIIero ciydas
KOH/IEHCATOPHI UCIOJIB3YIOTCS B QIIbTpE
u I[aHHbIﬁ napaMeTp nuMeeT HpI/IHI_[I/IHI/IafIb‘
HOE 3HaYeHue).

5.OTKpoeM OJUH M3 CAUTOB KaTAJIOKHBIX
[OCTABIINKOB KOMIIOHEHTOB, HAIIPUMeD,
www.digi-key.com, crenaem nouck kouneHca-
TOPHBIX cOOpOK ¢ mapamerpamu Capacitors->
Arrays->1.0 uF->X7R u Bb16epem Tpebyemyio
c6OPKY KOH/IEHCATOPOB, TOCTYIIHYIO Ha CKJIa-
Ile ¢ MUHMMAJIbHBIM WM HeOOXOIUMBIM 110Ca-
JIOYHBIM MECTOM U YIOBJIETBOPSIOLIYIO IPY-
THM CyIecTByomuM TpeboBanusam. Kommpo-
BaHHEM U3 OKHA MoucKa (puc. 4) BBOAUM
B CJIEIyIOIIME A9E€UKN SHAYEHN:

— B cronber; Description —

CAP 4-ARRAY 1.0UF 6.3V X7R 1206;

- B cronber Supplier — Digi-Key;

- B cronbern Supplier P/N —
490-3446-2-ND;

— B cronGen Vendor — Murata;

— B crouber Vendor P/N —
GNM314R70J105MAO01L;

- B cronber; Package — 1206 (3216);

A—Ne s l0BATENLHOM HyMepaLMM CTPOK M yROBCTBA MAEHTMdMKALMHU 3anrcen
B—LDB Link Data Base. [ins cea3u ¢ npoektom (cxemort) Digi-Key Part Number [490-3446.2-ND
C—ltemID [ing ykasaHus B 6a3e AAHHBIX MMEHM KOMMOHEHTA CXEMbI Manwiactume Part Nusher | CHMSLARION 05MA0IL [
- Description [CAF 4-ARRAY 1 OUF 63 XTR 1206 |
D — Item Footprint Ting ykasaHus B 6a3e AGHHBIX UMEHW NOCAAOYHOTO MecTa |
Quantity Availahle |3000
E — Modify [TlaTta BBOAA MAM MOANPUKALMM CTPOKM | All prices are in US dollars
F—PDF [Ins yKa3aHMS CCbIKM HO ONUCAHUE KOMMOHEHTA
. e Quanitity Lien Number

G — Description Pdf [ins BHecenus kpatkoro onucanus u3 PDF a komnonext g .

| z 490.3446.2ND |
H — ValueSCH [ins eopa otobp 0 Ha CXeMe nap pa a Ko ok i :
H — NoteSCH [lns BBOAG 0TOBPAXAEMOTO HA CXEME AONONHUTENLHOTO NAPAMETPA KOMMOHEHTA

J — Description

ﬂnﬁ BBOAA KPATKOrO ONUCAHMS KOMMNOHEHTa

(nosicHuTensHas Yacts 3anucu rpadel «H p 08)
K — Supplier [lns BBORG MMeHM (CCbinKM) NOCTABLUMKA KOMMOHEHTA (KATAnoXHoro)
L — Supplier P/N {lns BBOAG HOMEPA KOMMOHEHTA N0 KaTanory
M — Vendor [l BBOAG MMEHM M3TOTOBMTENS KOMMOHEHTA

N — Vendor P/N

[Ting BBOAG 0603HAYEHNS KOMMOHEHTA

B naHHOM sueiike ByayT xpaHuTbes aaHHbIe Ans rpadbl «HanmeHoBaHMe» NepeyHs aneMeHToB.

O —ValueBOM B sueriky eBoanm dopmyny: «<=CLIEMIUTb(J2;», «;N2;», «;M2)», 1 B Helt Gyper asTomatmieckm
$OpMMPOBATLES 3AMMCb KPATKOTO OMUCAHMS KOMMOHEHTA, ero 0603HAYEHHE U UM NPOU3BOAUTENS

P — NoteBOM [ns BBOAG 3anucy, nomewaemoi B rpady «Mpumedanue» nepeyHs anemMeHTos

Q — Provider [ins BBOAG MMEHM (CChINKM) KOMNAHUM-NPOAABLA KOMMOHEHTA

R — Package [lns BBOAG HAOMMEHOBAHMS Kopryca nocaao4Horo Mecra no PDF

S — Package Description

[ins BBOAG ONMCAHMS KOpMyca nocaao4Horo mecta no PDF

T — Marking

[ins BBOAG MOPKMPOBKY, HAHECEHHOM HA KOPMYC

Technical/Catalog Information |490-3446.2.HD
Standard Package | 3000
Category | Capacitons
Family | Arrays
Vendor | M tromics N
Capacitance |1 0F
Voltage-Rated 6.3 ¥
Tolerance |220%
Packuge / Case |1206 (3216)
Packaging Tape & Resl (TR)
Lead Free Status Lead Free
RoHS Status |RoliS Compliant
Other Names [490.3446.2

Puc. 4. Crpanuua ¢ NapameTpamu HaHAEHHOTo
komnoHeHta Ha www.digi-key.com
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- B cron6ie ValueBOM
ABTOMATHUIeCKH CPOPMUPYETCS 3aIUCH
CAP 4-ARRAY 1.0UF 6.3V X7R 1206,
GNM314R70J105MAO1L, Murata.

6. Iy maHHOI CO0PKH KOHIEHCAaTOPOB TOCTaTO4-
HO OIHCAHNS, IPUBEICHHOTO Ha CAiTe WWW.
digi-key.com. ITorckom 0 3TOMY CaifTy Ha-
XO[[IM OIIUCAHHe JAHHOM COOPKU KOHIEHCa-
TOPOB Ha cTpaHuIle 1537 KaTajora, CKadyusa-
eM OIIUCaHUe ¥ COXPaHseM B apXUB OIUCAHUI
nox uMeneM ARRAY TYPE MULTILAYER
CERAMIC Murata P1537. Otmernm, 4TO Ty4-
1I1€ OIIMCAHNE HAXOOUTDh HETOCPENICTBEHHO Ha
caiiTe IPOU3BOIUTEIS, OHAKO B TAHHOM CIIy-
4ae OrpaHIIUMCst TUM. OTKpbIBaeM JOKYMEHT
U 3aI0JIHsIEM CIeTyIOLIHe CTONOIBL:

- B cronber; PDF BHOCHM CCBUIKY Ha HafifieH-
HbIif JokyMeHT ..\..\..\..\PDF\Murata\ ARRAY
TYPE MULTILAYER CERAMIC Murata
P1537.pdf;

- B cronben Description Pdf konupyem u3s
PDF crpoky Multilayer Ceramic Chip
Capacitor Arrays GNM Series.

7. AHAJIOTMYHO 3aIIOJTHSEM CTOJIOLBI U JJIs pe3n-
CTHBHBIX COOpPOK 1 MUKpocxeMbl ADS1255.
BsI BIpaBe BHIOpaTh CBOIO JOPMY 3arOIHEHUS

Tabuubl. OHa JOJDKHA IIOIHOCTBIO U aleKBAaTHO

OTpa’KaTh HAIIOJHEHHe IAHHOTO IIPOEKTa 1 CTaTh

B Oy/yIIieM OCHOBOII 0011iei 6asbl TaHHBIX IS

BalIen OpTaHU3AIUU U BANIUX IIPOEKTOB.

H]’If{ HpYFI/IX IIPOEKTOB BbI CMOJKETE 3AIIOTTHATDH

HHIMBUYaIbHYIO 6a3y IIPOEKTA He IOUCKOM,

a y’Ke CCBUIKOU MM KOIIIPOBAaHUEM CTPOKHU H 00~

mieit 6a3bl KOMIIOHEHTOB.

Cosdanue 6ubnuomexu Komnonenmob
HTak, Bce KOMIIOHEHTHI 6y)1yLL[e171 CXeMBbI OTI-
peneseHbl U Hal/leHbl UX onucanus. [Ipucry-

IIUM K IIOUCKY ¥ CO3[aHUIO0 KOMIIOHEHTOB U 110~

cayouHbIX MecT. [Tporiecc co3nanmst HOBBIX KOM-

IIOHEHTOB OIIMCaH aBTOpoM paHee [1]. 3pech

OCTAaHOBHUMCS TOJILKO HAa HOBBIX BO3MOKHOCTSX

IIaKE€Ta U B IIPUMEHEHUU UMEHHO JAHHOTO IIPpU-

Mepa.

Oco6eHHOCTH TIPY CO3[AHIU KOMITOHEHTA:

. [ly1st BceX KOMITOHEHTOB BBeJIeM OJIMH JIOIIOJ-
HuTebHBIN napamerp L_DB u npucsoum emy
3HAYEHNeE 10 YMOTIAHHIO «222».

2. Jl7st BCceX TaCCUBHBIX 9JIEMEHTOB HET HE0OX0-
IUMOCTH BBOJIA 3HAYEHUII TAPAMETPOB, XapaK-
TEPUYIOIINX OCHOBHYIO BeJIMIUHY (€MKOCTb,
COIIPOTUBJICHHE U T. II.) U BTOPOCTEIICHHbIE
(manpspxenwne, TKE u T. 11.). DTH mapameTps
MBI II03Ke BBeJieM depe3 6a3y TaHHBIX.

3. [Tpu npoeKTHPOBAaHUY CXEMBI K BO3ZMOKHOC-
TH UCIIOIb30BAHUS HECKOJIBKUX ITOCAIOTHBIX
MECT JKeJIaTeJIbHO UMsI II0CaIOYHOTO MecTa Ha
9TaIle NPOEKTHPOBAHUS 0TOOPaKATh Ha CXe-
Me, YTOOBI OJIYYHUTH €T0 ¥ Ha TBEP/IOI KOIIHK
CXEMBI. I[J'IH 3TOr0 MOXHO CTaH,IIapTHOMy Ima-
pamerpy Comment npucBOUTH 3HAYEHUE
=CurrentFootprint. Ho ato He Bcerna yno6-
HO, BO-TIEPBBIX, IIOTOMY 4TO 4epe3 JAHHBII I1a-
paMeTp OCyIIeCTBILITCS ITepefiada JPYTUX aT-
pubytoB B PCB-11poekT, a BO-BTOPBIX, IIOTO-
My 9TO, KaK IIPaBUJIO, UMEHA MOCAJOIHBIX
MecT 6OJIbIIINe ¥ 3aHUMAIOT MHOTO MeCTa IS
orobpaxenus. I109TOMy BBeeM CIenuaIb-
ubli1 mapamerp Current_Footprint (Hamuca-

—_

HO BMeCTe Yepe3 3HaK [IOTIePKUBAHIIS) U IPU-
csouM emy 3HadeHre =CurrentFootprint (Ha-
mucaHo 6e3 mpo6esna). ITpu aToMm cpasy ycra-
HOBHUM pasMep HIpUQTa TAKAM, ITOOBI TEKCT
He BBIXOJIJI 38 pa3Mepbl n3006pakeHHsI caMO-
TO 3JIEMEHTA.

4. Ipu co3naHnK KOMIIOHEHTA 1 OCaIOYHOTO Me-
cra Ha ocHoBe PDF 13 6a3bl TaHHBIX Cpa3y BHe-
CUTe U Ha3BaHUe KOMIIOHEHTA B STIEIKY CTOJIO-
na Item ID, u Ha3BaHMe TOCaOYHOTO MeCTa
B stueriky cronbua Item Footprint 6a3er man-
HBIX, TOT/Ia Oy/IeT IpoIile HOTOM IIPOU3BOIUTD
MIOVICK ¥ UIeHTH(UKAIIIO X B 6ase.

. IIpu co3maHMu KOMIOHEHTA CIIeyeT YYUThI-
BaTh TAKXKe U CJIEYIOLIIe HIOAHCHI, He OTpa-
JKeHHbIE paHee:

— IIPHU 3aNI0JHEHUU TeKCTOBBIX IIAPaMETPOB
PIN MO>XHO I10JIb30BaThCSI KONUPOBAHUEM
u3 PDF u neperocom tekcra gepes 6ydep
obMmeHa;

— IIPH UCIIOJIb30BaHIUU B rpaprKe 3aKpalieH-
HbIX (puryp nocie sapepiieHus: GopMIpo-
BaHUsI KOMIIOHEHTA BCe 3aKpaleHHble (u-
ryps komaupoii Edit/Move/Send to Back
cJemyeT IepeMeCTUTh Ha 3a/IHUII IUIaH, TaK
KaK IIpU UCIOJIb30BAHUY B JaJIbHEHIIEM
npeobpasoBanmsi cxemsl B popmar PDF Hayr-
nvcH Ha (hOHe TaHHBIX QHUTYP MOTYT He 0TO-
6paxkaTbCst;

- HaCTpOﬁKa OKBHBAJICHTHOCTHU BBIBOJOB
¥ B3anMO3aMeHsIeMbIX JacTel KOMIIOHEHTa
IPOU3BOAUTCS He B OHOIUOTEIHBIX Pefiak-
TOpax, a HEeIOCPEeJCTBEHHO B CXEME;

— 1006aBIIATh, U3MEHSTh U PEIAKTHPOBAT I1a-
pamMeTpbl KOMIIOHEHTOB Ipotiie depes Tools/
Parameter Manager.

Urak, co3mafiuM TpU KOMITOHEHTa, HeOOXO/IH-
MBle JUIs Haielt cxeMbl. Ha puc. 5 mokasa npu-
Mep KOMIIOHEHTa Pe3UCTOPHOI COOPKH, /15 KO-
toporo B rmanesu SCH Library ykasano:

e R-array_8P — HasBaHMe KOMIIOHEHTA B OHO-

JroTeKe (IPUHITUIT Ha3BaHUS BHIOPAH Clieny-

fouit: kpatkoe ums u guciao PIN B xommo-

HeHTe).

ARV341 — Aliases (npyrue Ha3BaHUS ITOTO

KOPITyca BBIOMPAIOTCS 110 HAa3BaHMIO KOMIIOHEH-

Ta U3 ONICAHM), B HAIlleM CITydae offHo. Moxker

6BITh HECKOJIBKO MMEH HJIN OTCYTCTBOBATb.

e R_Array_50P125X200X95-8N — Footprint

(HasBaHMe OCATOTHOTO MeCTa), B HAIIIEM CIIy-

w
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Puc. 5. Mpumep co3aanns komnoHeHTa
ANt Pe3UCTOPHOM chopku
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4ae ofHO. MoxeT OBbITh HEeCKOJIBKO HIIH BOOO-
I1Ie OTCYTCTBOBAT.
Oco6eHHOCTH IIPY CO3TAHUH [IOCALOIHOTO

MecTa:

1. TIpu co3maHMM TOCALOTHOTO MeCTa CIIelyeT
OIPeeIUTHCS C TEXHOIOTHIT COOPKH ILITATHI.
B HarreM mpumepe 0 YMOIYaHHIO MbI OyIeM
CO3IaBaTh KOPIyCa, HCIONb3YsS KOMAHIY
Tools/IPC Footprint Wizard ¢ omueii Level
B: Medium Density. B nocienneit Bepcun
Altium Designer 6.7 mosiBiIach BO3MOYKHOCTD
ABTOMATH9ECKOTO CO3IAHMUS BCEX KOPITYCOB
mpoekTa ¢ momoinsio daina Excel ¢ nx mapa-
merpamu (xomanga Tools/IPC Footprints
Batch Generator). Oto eme pa3 roBOpUT
B I10JIb3Y CO3[AHUS U HCIIOJIb30BAHMsI (a3 JaH-
HbIx. OflHAKO B JAHHOIT CTaThe MBI He GyzieM
3aTparuBarh ATy IpolOiemy.

2. B mocamovHOM MecTe peKOMEHyeM Cpasy co-
3naBath Component Body ny1s mocTpoenus
IPOCTBIX 3-MePHBIX H300PaKeHHIT, TAK KaK 3TO
CYIL[ECTBEHHO CHIDKAET BEPOSTHOCT OIIHOKH
HAJIO)KCHHUSI KOMIIOHEHTOB IIPH PA3MEII[CHNUN.
He crout cpa3y 3aHEMAaThCS TOUCKOM MOJie-
J1eit 3-MepHBIX u306pakeHnit B 6ubarorexkax
camoro makera Altium Designer 6.7 wiu na
caiitax npoussopuresneil. Ecrecrsento, oHn
3HAYMTENIBHO JIydIlle 0TOOPAKAIOT BUJ KOMIIO-
HEHT4, OJHAKO OTHUMAIOT OYeHb MHOTO Bpe-
MEHU 1 HY}KHBI TOJIBKO JJIS PENKUX IIPOEKTOB,
TPeOYIOIINX 1 MEXaHHYECKOTO MOJIEINPOBa-
HUSI IUTATBL

. B camoMm penakrope jkesraTesbHO IIepenMeHO-
BaTh HEKOTOPBbIE CJIOH, KAK ITOKA3aHO Ha PUC. 6,
1 Ha3HAYUTH MAPBI IS CTIEAYOIINX CII0eB:

— Silkscreen Dimension — cxemarmdaeckoe
n300pakeHre KOMITOHEHTA [T HAHECEeHUSI
MapKUPOBKH Ha ITaTe (M306pakaeTcs ¢ yde-
TOM 3alpera HaHeceHUs Ha Mecta PAD).
Cioit TOP Overlay (mapHsiit cioit Bottom
Overlay).

— Courtyard Information — cxematmdaeckoe
H300paKeHe 30HbI 3aIIPeTa yCTAHOBKY APY-
THX 9JIEMEHTOB [JI1 BO3MOXKHOCTH MOHTaKa
U JIEMOHTa)ka KOMIIOHeHTa. J]J1s1 3T0T0 Iepe-
MMEHOBBIBaeM Iapy cioes tura Mechanical
B TOP Courtyard (Bottom Courtyard);

— Assembly Information — cxemarndeckoe
n300pakeHne KOMITIOHEeHTa B MaciiTabe 1:1
1t oopMITeHHs YepTexett. [t aToro Ie-
perMeHOBbIBaeM Iapy cyioes Trma Mechanical
B TOP Assy (Bottom Assy);

— Component Body Information — cioit st
Pa3MeIeHNsI QJIEMEHTOB IJIsI IIOCTPOEHMUS
IPUMHUTUBOB 3-MepPHOTO U300PaKeHU.
JIJ1st 5TOTO IepenMeHOBBIBaeM Hapy CJIOEB
tua Mechanical 8 TOP Component Body
(Bottom Component Body).

w

Mechanical Layers(M]| Color | Show | Enable | Single | Linked To
Laver Sheet
Mode
o v [m] [m]
TOP Assy |C4] O ||
TOP Courlyard E v O O

Ondy thow enabled mechanical Layers
Al On AIDH UsedOn

Puc. 6. Bug yactm okHa Board Layer and Colors
nocne BBOAA HOBbIX MMEH CNOEB
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Puc. 7. Mpumep cospanus Footprint ans peancropHoi cbopku
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Puc. 8. Mpumep 3anonHexus sHaveHuit napametpa L_DB
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4. U1, HakoHeri, He 3a0ynpTe 106aBUTH OHOIHOTE-
KH K CYILECTBYIOIIIEMY ITPOEKTY JIHOO ITepeTa-
CKUBaHKEM BO BCTPOEHHOM Opaysepe ImaHeIu
Project, 1160 UICHTHIHO TOMY, KaK paHee 10~
GaBiisuin 0601 (aii.

Wrak, cozgangum Tpu MOCAJOYHBIX MeCTa, He-
06X0MMBIe IS CO3NaHUsI IPOEKTA IeYaTHOM
wiatel. Ha puc. 7 nokasan npuMep nocafoyuo- 2.
O MecTa Jyisi KOMIIOHEHTA PEe3UCTOPHON cOopku 3.
R_Array_50P125X200X95-8N. ITpu popmupo-
BaHWMU Ha3BaHUI [I0CATOYHOTrO MecTa ObLT C- 4.
10JIb30BaH CJIEYOUIUI IPUHIIUIL: 5.
e R_Array — HasBaHUe KOpIIycCa;

e 50P — miar Mexxny BbIBOIAMH;

—_

2]

e 125X200X95 — pa3mepsl KOPITyCa;
® 8N — uucyo PAD u tm Kopiyca JUIsl yCTaHOB-

KN Ha TU1aty ¢ wioTHoctsio NORMAL.
Ha pucynke ykasano:

. Courtyard Information (otcTyms! co cropo-

HBI TAAKH OJIbIIIE, YeM ITPOCTO CO CTOPOHBDI,
rre oTCyTcTBYIOT PAD).

PAD niocago4HOTO MecTa.

JIBa IepIeHANKYIISPHBIX OTPe3Ka IJIsI YKasa-
Hus neHTpa Kopiryca B cioe TOP Courtyard.
Assembly Information.

Silkscreen Dimension HaHeceH BHYTPHU KOp-
IIyca U IOCJIe €T0 YCTAaHOBKH Ha IIATy BUACH
He Oyzner. JloIONHUTEIHHO HaHeCceHa OyKBa

MeuyaTHbie NnAThbl

«R», mist rydimest uneHTUUKANY T0CAT0Y-
HOTO MeCTa Ha IUIaTe, TAK KaK TOYHO TaKOI Xe
pasMep HMeeT 1 KOHJIEHCATOPHAs! cOOpKa.

6. Component Body Information.

Cosdanue cxemot

CxeMa y HaC JOCTaTOYHA IIPOCTasi, U e CO37a-

HYe He JT0JDKHO BBI3BaTh 0COOBIX mpobiiem. Otpa-

3UM B OCHOBHOM TOJIBKO Te MOMEHTBI, KOTOPBIE

OT/IMYAOTCS OT OIMCAHHBIX B IIPEIbIIYIIIEi CTa-

The MJIN He HAIIUTH TaM OTPaKeHHsI.

1. 1 Tak Bce KOMITIOHEHTHI UIMEIOT OfIUH ITapaMeTp:
L_DB=222. Cnenaem ero BuaumbIM. [Tocie ato-
O HaM JIETKO OYZIeT ero IPaBUTh U KOHTPOIH-
pOBarTh.

2. TIpu CO3IaHUM CXeMBI [IJIs HAIIINX KOMIIOHEH-
TOB YCTAHOBUM 3HAYeHHUE ITOTO ITapaMeTpa paB-
HBIM 3Ha4eHnIo syeikn croiabua L_DB miga
CTPOKH JICTa 6a3bl, COTEpIKAILIel OIIUCAHHE CO-
orBeTcrByIorero komnonenta DB_TRO1.XLS.
Ha puc. 8 mokasas mpumep 1Jis1 KOMIIOHEHTa
R1B (pesucropras c6opka B Kopiryce R_Array_
50P125X200X95-8N ¢ HomuHamom 220 Om).

3. AHAJIOTHYHYIO OTIEPAIIHIO IIPOJIeNIaeM ¥ JULST BCeX
OCTaJTbHBIX KOMITOHEHTOB: R2B—L_DB= «R02»;
C1B,C2B—L_DB=«C01» D1B—L_DB=«D01».

4. ITocne BBOza 3Ha4eHul mapamerpa L_DB nena-
€M 9TOT [TapaMeTp He 0TOOpasKaeMbIM Ha CXeMe.

5. Komanpoii File/New/Library/DataBaseLibrary
cosmagum cceiIky Ha ¢daii DB_TRO1.XLS
(puc. 9). Ilpu 9TOM BBIIIOIHSIEM IIOCIEN0BA-
TeJIbHO OIepally:

A.Bbi6upaem Tui 6a3bl JaHHBIX [JIS HAIIIETO
mpoekra Select Database Type = Microsoft
Excel.

b. YkaspIBaeM Iy Tk, T/ie XpaHHUTCS Haila 6a3a
npoexra (¢aitn DB_TR01.XLS).

B. Haxxumaem krotky Connected.

I'. B kosonke Table mosiBsiTcst Bce IuCThI U3
¢aiura DB_TRO1.XLS. bagy MO>KHO JiepKaTh
He TOJIBKO B OJTHOM JIUCTE, HO U B HECKOJIb-
KHX, CTPYIIIAPOBAaHHBIX, HAIIPUMEP, OTHE/b-
HO 17151 MUKPOCXeM, OTHEIBHO [ Pe3UCTO-
poB u T. 1. B HameM cirydae 9T0 onuH 06-
it et DB_TRO1 11 BceX KOMIIOHEHTOB.
V1l MMEHHO [JIsl HETO TOI/a M YCTaHaBJIMBa-
eM Mapkep Enable.

1. B mose Field Setting Boi6epem mms crosbua
L_DB nis 6assr manusix (Database field)
u ums napamerpa L_DB 1 koMoHeHTOB
npoekra (Part parameter). He o6s13arebHO
CHHXPOHU3HPOBATH 10 COBMA/IAIOIIIM HMe-
HaM CTOJIOIA ¥ COOTBETCTBYIOIIIErO eMy I1a-
pameTpa, MOXKHO COIIOCTABUTH U Pa3HbIE
HMeHa CTOJIONA ¥ TTapaMeTpa.

E. C momorpio komansst Tools/Option BbI30-
BeM OKHO CBOJICTB CHHXPOHH3AIUH ¢ 62301
IaHHBIX U YCTAHOBHMM CBOFICTBA I10 yMOJIIa-
HUIO:

— Update Values = Update — eciu mapa-
METp CyLL[eCTBYeT JJIs1 KOMIIOHEHTA IIPO-
€KTa U eCTb HUIeHTHIHBII CTONIOEI, TO ITa-
pamerp B 00beKTe OOHOBHTB;

— Add To Design = Do not add — ne 06aB-
JISITh HOBBIX IIaPAMETPOB K IIPOEKTY.
(6OJIBIIMHCTBO ITapamMeTpOB 6a3bI JAHHBIX
HETIOCPENCTBEHHO B IIPOEKTe He Hy)KHEI);

— Remove From Design = Do not remove —
He yaJISATh ITapaMeTphl U3 IPOEKTa.
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Puc. 10. Bug okHa cMHXPOHM3ALMM NAPAMETPOB C 6A30M AAHHBIX M CBA3b C KOMMOHEHTOM
JK.TIpu BBIfIEIEHHOU CTPOKE C IMEHEM JIHCTa TyaJIbHBIE ITapaMeTpbl CHHXPOHH3AIINH 1 3HA-
DB_TRO1 cpaBa BHI3y OKHA MOSBUTCS YOK 0TOOpayKeHVsI [TapaMeTpa Ha CXeMe.
TabIUIa CO CTPOKAMHM, cOOTBeTcTByIomu- 6. CoxpanuM u 3akpoem Traning 01.DbLink
Mu cTo6nam 6a3sl faHHBIX. Ha cxeMy Mbl u TepeiiieM Ha OKHO cxembl. Komannoit Tools/
xoTuM 106aBuTh mapameTpsl Package (mst Update Parameters From Database BsIzoBeM
yno6CTBa OIIpefieieH st II0CAJ0IHOTO MeCTa), OKHO CHHXPOHU3AIUH 1 BBEJIeM HOBBIE ITapa-
Marking (s nmocienyoteit mepegadu MeTpbl 13 06asbl TaHHBIX. B OynyiiemM BbI MO-
nanHbIx B PCB 1 yno6crBa cosanus Bapu- JKeTe IPOBOJUTH CHHXPOHU3AIIIO KOMIIOHEH-
anuit MOHTaXHBIX cxeMm), ValueSCH, TOB TOJIBKO BBIOPAHHBIX JICTOB WX BBIOPaH-
NoteSCH u cnenars sBunumbiMu ValueSCH HBIX KOMIIOHeHTOB. Ha puc. 10 npexncrasien
u NoteSCH. [I11 HUX OTZeIbHO yCTaHABIU- BUJI OKHA ¥ CHHXPOHU3AIUH U ITPeJIOKEeHHBIX
BaeM B COOTBETCTBYIOIIEH CTPOKe NH/MBU- H3MEHEHHI TapaMeTPOB, ITie BBl MOKeTe IIPO-

22
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CMOTPETH U IIpU HeO6XOI[I/IMOCTI/I UCIIPpAaBUTH
BHOCHMBbIE U3MEHEHUSL.

7. PagmeriiaeM Hauiu oto6pakaeMble Tapamer-
pBI Ha CXeMe TaK, YTO UX ObLIO yI0OHO YH-
tateb. Ha puc. 10 ormedeH BBoj u3 6a3bl 1aH-
HBIX U 0TO6pa}KeHI/Ie Ha ¢XeMe IJ1s1 KOMIIOHEH-
ta R1B ngByx mapamerpos NoteSCH = 5%
u ValueSCH = k22.

Hacmpoiika napamempo8 npoexma

u ezo npobepka

Urak, cxeMa roTOBa, HACTPOUM HEKOTOPBIE T1a-
pameTpsl IPOEKTa, KOTOPbIe OTIINYAIOTCS OT 3Ha-

YeHHI, YCTAHOBJICHHBIX 110 YMOJIYAHHUIO.

1. Ha Bxianixe Project/Project Option: Option yc-
taHasiuBaeM onuuio Allow Port to Name Net,
B 9TOM CJIy4ae HaM He HY)KHO IIPUCBAaNBaTh
HMMeHa IersM ¢ moMolnbio Net Name, 9T0 1103-
BOJISIET H36e}KaTI) Ily6JII/IpOBaHI/I$I UICHTUYIHBIX
HMeH Ha CXeMe.

2. TTpoBonUM IIPOBEPKY JIUCTA CXEMBI KOMAHIOM
Project/Compile Document Tr01Sh01.SCHDOC
(puc. 11a). [TpoBepka BbIAAET IpeyIpeKe-
Hue, 1t0 Net Ref ne nmeer ncrounuka. Berasa-
HO COOOIIIeHNe TeM, ITO BXOJ 4 MUKPOCXEMBI
D1B umeer tun Input. Omubxa He KpUTHIe-
CKast, HO BCE ke OTKpbhIBaeM CBOWCTBA IAHHO-
IO KOMITOHEHTa, BXO/IIM B PEKUM PeIaKTHPO-
Banus cBoiicts PIN u ucnpassisieT Tun jaHHo-
ro PIN c Input na Passive, a oro6pasxerne PIN
menaeM kak Analog Signal In (TowuHO Tax xe,
kak PIN Ne 3). TTocie 3T0ro mpu moBTOPHOI
KOMITHJISIIIAY JICTA CXeMBI IIPeyIPeKIeHHeE,
cBazanHoe ¢ atuM PIN, ucuesner. JKemarenn-
HO 3TO UCIIPABJICHUE BHECTU U B OHOIHOTEKY.

3. IIpoBopuM POBEPKY IPOEKTA LEIUKOM KO-
manzoii Project/PCB Project Tr01Sh01.PrjPCB
(puc. 116). ITpoBepka BbLIaeT 1I1CTh UACHTHY-
HBIX [IpenyTpexenuil. Panee npenymnpesxie-
HUs1 He (POPMUPOBAIIKCH, TaK Kak Port (a nmeH-
HO TaK IPOM3BE/ICH BBOJ MEH IIeliel Ha JIUCTe
cxembl) umen cBoiicrBo Qutput. [Tpu nposep-
Ke IIPOEKTa LEJIUKOM B I[eﬁCTBHTeHbHOCTPI YKa‘
3aHHbIE B IpeflypeskaeHusx Net He IMeIOT uc-
TOYHUKA CUT'HAJIA, TAK KaK JINCT B 9TOM IPOEK-
Te OJWH U depe3 Port k JTaHHOMY JIHCTY He
IIOJKJIF0YeHA HU OIHA CBsI3b. [ToKa MbI He Oy-
meM oOpamniarh BHUMaHUe Ha IAaHHbIE TIPefy-
IIPeXIeHNS U BEPHEMCS K 9TOMY BOIIPOCY IO~
3[Hee, IPU PACCMOTPeHHH (oJiee CIOKHBIX
IIPOEKTOB, ITie JAHHBII JIUCT CXeMBbI OyIIeT sB-
JISITHCSI TOTIBKO 9ACTHIO OOIIIeH CXeMBI.

Co3danue maxema neuamHoii naamot

15t Hartrero mprMepa oKa HeT HeOOXORUMO-
CTH cTpouTh nonHbIi PCB-nipoexT, Tak Kak cxe-
Ma He IMeeT CaMOCTOSTeIbHOTO IIPUMEHEHH .
OnHaKo MBI ITOJTHOCTBIO ITPOBEJIEM CO3IaHIe BCeX
TO/ITOTOBUTE/BHBIX IEMCTBHIL, TaK KaK Ha HeOOJb-
IIIOM IIPOEKTe 3TO YIOOHO ITPOJIEMOHCTPHPOBATD.

IIpu co3manum mepBoTro MpOeKTa BO3bMEM 3a
OCHOBY MOJI€/Ib Y€ThIPEXCAOMHON IIATHI TIPS~
MOYTOIbHOM (GOpMBI pagmepoM 67x124,5 MM
(MMeHHO 3TOT pa3Mep OyZIeT y 3aBepIIICHHOTO Ue-
PapXUIeCcKOTo MPOeKTa).
1. Komanpoit Project/Add New to Project PCB

nob6asysseM HOoBYI0 PCB K HaleMy mpoexTy

u xomanpoit File/Save As coxpansieM mox nme-

nem TrO1PCBO1.




MeuyaTHbie NnAThbl

— Note — cJ1011, I/ie TOMECTHM CIIeIHaIN3U-
pOBaHHbIE TPeOOBAHUS IS IIPOM3BOCTBA
IUIAT U IPYTYIO TeXHUIECKYI0 HHBOPMAIHIO;

— Template — ci10i1 17151 pa3MeIeHUs] pAMKH
¥ 00IIIMX TEKCTOBLIX HaIIKCel, He0OXOmu-
MBIX JUIst Yepreeri (puc. 12).

6. OToOpakeHue, IIBET U APYTHe HACTPOMKH BCeX

CJI0€B HACTanBaeM WHIMBUIYAIbHO (puc. 13).

7. Ha cioe Template HaHOCHM paMKy 1a6aoHa
nmcTa A4 1 3an0JIHSIEM BCe TT0JIsl PAMKH, KOTO-

: pble OyayT HMETh ONMHAKOBOE 3HAYEHHE IS
(6] (SFOORE YO0 10 (B0 Ss o} Doson Conpler L5 T Hob  isvomini 1> BCEX TEXHMIECKAX IEPTEKeLL.

E { & Troieing 01 Pebls || (3 1015001 SchDoc + | 35 Traiing 01 o8|
== 1.7 .1 5 [ & L
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8. Ha cioe Board Outline HaHOCHM IPsIMOYTOJIB-

;’ | 2 Trainiog_01 Pobib|| L Tro1 5101 Schoe || 5 Training_01 SCHUB| N
4 HBIH KOHTYP IUIATBL
F| [Coss | Document [Sowce | Mestage [Tme _ [Dwe [N 9. Boinensiem kouTyp Board Outline i komanmoit
& [Error] Tr01ShD.SchDoc Compiles  Met NetD'1B_8 contains floafing mput pins (Pin D16-8) 223810 15.06.2007 1 . .
% |SilEro) TO01SH0 SchOoe Cangier NetNNDTE_ S contasPosbng e pe PDIBS) 22810 15062007 2 Design/Board Shape/Redefine Board Shape
| & [Eror] Ti01Shi.SchDoc Comples Met NetD1B_13 contans floating input pinz (Fin D16-13) 223810  15.06.2007 3 .
i [Evor] TONSHO1SchDoc Compler  Net NeiD1B_14 contams floating inpid pns [Pin D1B-14) 223810 1506.2007 4 from selected Ob]eCts BblJIENIsIeM [BETOM 06-
L [Enor] TO1ShON SchOoc Compler et NetD1B_17 contams loating input pis [P D1817) 223810 15082007 5
i [Erw] T1ShO1 Schioc Compder  Net NetD16_18 contains lloating input pins [Fin D1818) 223810 15.06.2007 6 JIACTH Pa3METICHAA TUTATHL.
10. Ha cioe Keep-Out Layer nanOCUM npsiMo-
YTOJIBHBIU KOHTYP BHYTPH KOTOPOTO IOJDK-
HbI OBITH Pa3MelleHbl KaK [10CaT0YHbIE MeC-
: Ta, TaK U 2JIeMeTPbl TPACUPOBKH. B Hamem
e ]
: £2 1877 | Mk Lewel | Cloa ciydae oH GymeT COBIamaTh ¢ KOHTYPOM Ha
31000md .6000d Gk 100md. | Syster | Devign Conpder | SCH | Heb | Instnaments ||>2 i
cnoe Board Outline (mbr He 6ynem orpann-
Puc. 11. CoobuieHne 06 ownbKkax npu KoMmuRsaLMM: a) NMCTa cxembl, 6) npoekta YUBaTh 00JIACTD I pa3MellieHNs] KOMITOHEH-

TOB, TOPOKEK U T. I. HA IJI1aTe).

2. C momorupio komaunsl Design/Board Option
BBI3bIBaeM OKHO mapameTpoB PCB-mpoekra
7 TaM yCTaHAaBINBAEM:
— Measurement Units = Metric — 115 Befe-

Total Height (1.444mm)

Core {0.32mm)
HU BCEX I/ISMepeHI/Iﬁ B MIWIJIUMETpPaAX. Frenceq (0 Bamm)
e AddLayer | Add Plane
— Sheet Position — mMakcuMaIbHbIe Pa3Mepbl Core (0.32mm)
MoveUp | Move Down
oToOpaskaeMoro mnoJjsl. B Hairem npumepe
BCIO IOKYMEHTAIHIO OyeM opOpMIIAITh Ha S :
nmcte popmata A4, TOITOMY yKasbIBaeM €ro Configure TR Fos... |
pasmepsl B coorBercTBuu ¢ [OCT. N
— IlapameTpsl Bcex CeTOK yCTaHABINBaeM IO,
Place Stackup Legend

CBOU TPeOOBAHWISL.

3. Komanpoit Design/Layer Stack Manager BbI- 2 e | E
3bIBAEM OKHO HACTOMKH [APaMeTPOB (pusmde-
CKHUX cJ1oeB Oymytedt wiatTel. K aTomy MoMeH- Puc. 12. Okwo Layer Stack Manager
TY MBI JOJDKHBI OTIPEEUTHCS CO CTPYKTY POt
CJI0€B, @ TAK)Ke TEXHOJIOTHIl IPH IIPOU3BOJICT-

. Board Layers and Colors - x| X
Be IUTATHI — TOJIIUHOM POJIBIU ISl KAXKIOTO Tldpd
o o 1
CJ10S1 ¥ THIIOM ¥ TOJIIITHOM MEXKCIOMHOTIO 3a- I—-—,?;W i I | S ST | e I s'.’:l"" | E“'“'L#. | “lj‘ | e e |
NIOJTHUTEJIS. TUIOBBIe BAPUAHTHI 3HAYCHUH BB UndoTep (1) ) A soton comporerteon Ml ¥ @ O a
~ UndoBettom (2) B Note: ] [m] O
IOJDKHBI BBISICHUTD Y IIPOU3BOMUTEIS TIeYaT b — e = = ] O |
HBIX I1aT. B taHHOM npumepe GyyT OTCyTCT- Temgists = llg % % i
TOP Assy 1]
BOBaTh cJion Tuia Plane. Bottom Assy | ¥ O O J
A.Jljist noGaBIIeHNs IBYX BHYTPEHHUX CJIOEB Ha- ToF Eowty =i m O g
A | Delete Iumm.{ Bckiom Courtyend | = ] ]
skuMmaeM KHOTKy Add Layer u BBopuM Ha3Ba- |
HHE HOBOTO CJIOA. [ Onily show layers inlayer stack & Meu | | oK I Cancel [ 7 Only show enaied mechonicol Layers J
b. [l Bcex clmoeB 1 MEeKCIIOMHBIX 3aIIOJTHATENICH AION AR UsedOn 10n ANOH Used On
yKasbIBaeM UX CBOHCTBA (ToMmuHA s PoIb- P e e R okt [Show | SysianGaRECD ok [Show | J_
TH, TOJININHA 1 TU3JIEKTpUYeCKasd MpoHuIlae- Top Pasie [} el Oudde B v ™
i T x p P Tt Botlom Paste Bl 7 veee-Oulave E DRC Exror Markers B = j
MOCTb JIJISI 3aTIOJIHUTEJIS] A 3ALUTHOTO IIOKPbI- Top Sckder B DritOrawing Bl & scectons —
THs1). BBIOOD TOMIIMH IPOU3BOAUM TaK, ITO Bottom Scier Bl ¥ sty c Visitde Grid 1 mm O
R AlOn ASOH Used On ANOn ANOH Used On Visible Grid 2 - I
651 00111as1 TOJIIIIVHA [IeYaTHO ITAThI IS Ha- Po Holes a ~
6 5 1,5 Via Holas E
IIIero POeKTa ObITa PAaBHOI IIPUMEPHO 1,5 MM. e
4. To4HO TaK e, KaK IIPU CO3MAHIH ITOCAIOIHBIX Board Line Color =
Board Area Color
MECT, TIeperMeHyeM MeXaHU4eCKHe CJIOU U 00~ avers 0| coier | o | Sheet Line Color [T}
a3yeM U3 HUX Iaphl (puc. 12): Top Overlay (E) ¥ Sheet Arse Crlor ~
pasy pBL (P N Bottom Overtay ) [ %) Workspace Start Coloe B
— TOP Courtyard napusni ¢ Bottom Courtyard; Werksoace End Color = =l
. AlOn ANQH Used On AROn ANCH Used On
— TOP Assy mapusiii ¢ Bottom Assy;
— TOP Component Body mapssrii ¢ Bottom amon | moff | useaon | seectedon | Specteactt || car Dot Colors | D1P-2004 Colos || Cassip cotors. |
Component Body. ok | cwca |
5. [TepenmenyeM elrie TPH MeXaHUIECKUX CIIOSI B:

— Board Outline — c10it BHeIHero KOHTypa Puc. 13. Okwo Board Layer and Color
Ie9aTHON [UIAThI;
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11.
- ucnons3ys koMauay Place/Dimension/

12.

13.

Ha cioe Note:

Datum, HaHOCHM pa3dMepbl KOHTYpa I1eyar-
HOM IIJIaThI;

— B paMKaX JINCTa AdHa CB060,I[HOM MECTE KO-

manpoit Tools/Layer Stackup Legend pas-
MelaeM TabJIAIy CO CBEIEHHSIME O TeXHO-
JIOTHYECKHX CIIOSIX.

ITopx Tabnuiei HOMOJHNATEILHO HAHOCUM CBe-
IEeHS:

a. Gerber Note Layer (.GNL), «Layer_Name»
(orobpasurcst Hanmch Note) — cBemeHust
0 TeKyIIIeM CJIO€ ¥ PACIINPEHNH B UMEHH
aitna GERBER Teky1iero cost.

b. Gerber Board Outline (.GBO), Board
Outline — cBezieHNs O pacIIIPEHNN B IMe-
uu ¢aita GERBER j11s1 KOHTYpa ILTaThL.

¢. NCDrill (.TXT) — cBenenust o paciuupe-
HUU B UMeHH (aiiia ISt CTaHKa TIPU CBep-
JIOBKe OTBepCTHII (6e3 pasfesieHus Ha Me-
TAJUTU3UPOBAHHBIE U HeMETA/LIU3UPOBAH-
HbIe OTBEPCTHS).

d. NC Drill Plated (_-plated. TXT), NC Drill
NoPlated (_-noplated. TXT) — cBenenus
06 OKOHYAHNY B UMeHH (DaiiIa [ULs CTaH-
Ka IIPU CBEPJIOBKe OTBEPCTHII ([/IsT MeTall-
JIM3UPOBAHHBIX I HEMETaJUIN3HPOBAHHBIX
OTBEPCTHI, JULSI HEKPYIJIBIX OTBEPCTHUII).

€. AHAJIOTHYHO, €CJIM B IIPOEKTe IPHUCYTCT-
BYIOT Qpe3epoBaHHbIE U IPYTHE CIIeI[Ha-
JIM3NPOBAHHBIE OTBEPCTUA.

Ha cioe Drill Drawing pacrosaraem TeKkcT
Place/String = «.Legend» (mieper ciioBoM 0651~
3aTeJIbHO TOYKA) HEIOCPeCTBEHHO HaJl IUIa-
toit. IIpu dopmuposanuu Drill Drawing
CIIENUAJIbBHBIMU CPEICTBAMU HA 3TOM MECTE
6y/er pacronaraTbcst TabIIHIA CBEIEHMUI O 1a-
paMeTpax 1 KOJIUIeCTBE OTBEPCTHI B IIedar-
HOII IuTaTe. B 3aBUCHMOCTH OT KOJIMYeCTBa
CTPOK, TabiuIra 6yeT IMeTh HeoIpeleIeH-
HYIO BBICOTY, IIO9TOMY CBEPXY OT 9TOU Hajl-
ITHCH JIOJDKHO OBITh 3ape3epBUPOBAHO MECTO,
U IPYTUX Haanuceil 1 06003HAYEHUI B 9TOH
30He pacIoJIaraTh He PeKOMEHIyeTCsl.
CripaBa OT ITaThI PaCIOJIOXKUM CBEPXY BHUS3
Ha COOTBETCTBYIOIEM CJIO€ HX Ha3BaHUe
u pacurnpenue HasBauus B ariie GERBER,
B 9TOM CJIy4ae Ha3BaHUs Oy/yT HaAHECEHBI
npsimo Ha GERBER u mpoussoguTeio 6yzmer
JIerde OPHeHTUPOBATLCS B Ha3HAUCHUU KOH-
KpeTHOro (ororrabioHa:

— .GTP «.Layer_Name» (oTo6pasutcs xak Top

Paste) — GERBER 14 usrorossienus 1a6-
JIOHA HaHEeCEeHWUSI MTacThl IJIsI TTalKu;

- .GTO «Layer_Name» (oto6pasurcs kax Top

Overlay) — GERBER 1151 u3rotoBieHus
1a6JI0Ha HaHeCeHUs HaIIIICelt;

— .GTS «Layer_Name» (oto6pasurcs kak Top

Solder) — GERBER 151 HaHeceHus 3aIuT-
HOU MAaCKWU;

- .GTL «.Layer_Name» (0T0OpasuTcs Kak

Top) — GERBER BepxHero c1ost IIe4aTHOM
IUIATBI;

- .Gl «.Layer_Name» (0T0OOpasuTcs Kax

UndoTop) — GERBER mepBoro BHyTpeH-
HEro CJIOS MI€YaTHOW TUIAThI;

- .G2 «.Layer_Name» (0T06pasutcst Kak

UndoBottom) — GERBER BToporo BuyT-
PEHHEro CJI0sI [Ie9aTHON TUIAThI;

— .GBL «.Layer_Name» (0T006pasuTcst Kak

Bottom) — GERBER HuxHero cjos reyar-
HOM IIJIaThI;

- .GBS «.Layer_Name» (oToOpasurcs Kax

Bottom Solder) — GERBER 1151 HaHeceHMst
3alUTHON MacKu;

- .GBO «.Layer_Name» (0T06pasutcst Kak

Bottom Overlay) — GERBER /st u3rotos-
JieHH 11a6JI0Ha HaHeCeHUsl HaflIHcel;

- .GBP «.Layer_Name» (oT06pa3urcst Kaxk

Bottom Paste) — GERBER 7141 usrorosie-
HYsI 1a6JI0Ha HAHECEHUS TTaCThI IS TTaifiKu.

14. Craugapt IPC-7351(L) Tpebyer ycTaHOBKI

Ha IIe9aTHOH IUIaTe TPeX MO3UIIMOHHBIX Me-
tok Global Fiducials ¢ paguycom or 1 1o 3 Mm
CO CTOPOHBI YCTAHOBKH 3JIEMEHTOB (puc. 14).
JlaHHBIE METKH MOTYT HCIIOJIb30BAThCS B TEX-
HOJIOTHYECKY IeJIsIX. B maspHeriiem Mbl Oy-
IieM OPHEHTHPOBATHCS Ha IBYCTOPOHHUI
MOHTQK, I09TOMY HaM HY’>KHO YCTaHOBHUTb
3 merku Ha ciaoe TOP u 3 MeTku Ha ciioe
Bottom u czienath 30Hy 3arpera TPaCCHPOB-
KU ¥ pa3MeIleHus 9JIeMEHTOB BO3JIe 9TUX Me-
TOK. [laHHBIE METKH OJDKHBI OBITh yCTAHOB-
JIeHBI II0CJIe TPACCUPOBKU B CBOOOIHBIX MeC-
tax. [T0aTOMy MBI YCTAHOBUM 3a IIpefieIaMu
IUIaTHI B JIEBOM HIDKHEM YIJIy 3arOTOBKY Ta-
KO#I METKH, KOTOPYI0 IIOTOM CKOIIHpPyeM
1 Pa3MeCTUM II0CJIe TPACCUPOBKU ILTATHI
B CBOOOJIHBIX MECTaxX.

— Komanpoit Place/Pad craBum B 5T0 MecTo

PAD u ycranaBiaumBaeM eMy CBOHCTBa:
Designator=GF (a66pesuarypa ot Global
Fiducials); Layer=TOP; Net=NoNet;
X-Size=Y-Size=1mm; Shape=Round.
Komannoit Place/FullCircle pucyem Bokpyr
nanHoro PAD na cioe TOP kpyr ¢ paguy-
COM 2 MM U YCTaHAaBJIUBAEM €My CBOMCTBA:
Net=NoNet; KeepOut=True. [Tocrennuit
HapaMeTp O3HaYaeT, YTO JAaHHBIH KPYT Oy-
IeT 0TOOPasKaThCsl HA COOTBETCTBYIONIEM
croe, Ho He Oyper nepenaBathesi B GERBER.
Hemaem xomuto nannoro PAD u xpyra, me-
peBoauM Konui B ciioit Bottom 1 coBmerria-
em ¢ PAD u kpyrom Ha cioe TOP.
Brigensem coBMerennbie nsa PAD u nBa

coszaeM Union. Ternepp Halll KOMIUIEKCHBIH
aneMeHT 13 1Byx PAD n 1ByX okpyKHOCTEl
Oyer mepeMeIIaThCsI KaK eUHOe LIeJIoe.

15. HakoHer, ITOCTaBUM Ha [1€9aTHYIO IIATY Kpe-

neKHbIe 0TBepCTHs. [ledaTHast Tutata MoK~
Ha KPENMUTHCSA K MeTAJUIMIeCKOMY KOPITyCy
C IOMOIIBIO BUHTOB C pe3bboit M3 u uepes
HUX JOJKHA MOJKIIOUaThCs KOPITYCHAS «3eM-
J1s». KpernexxHble 0TBepCTHS JOIUKHBI OBITH
He MeTaJUIM3NPOBAHBI, TAK KaK IIPU Bparlie-
HHUJ BUHTA METUIHSAIMS MOKET OBITh OTO-
pBaHa ot mwiatel 1 PAD Takoro orBepcrus.
CoenuHeHre MeTa/IIN3NPOBAHHOTO 000K
Ha CJI0SIX ITpou3BesieM HeckonbkuMu VIA, pac-
[I0JIOKEHHBIME PaBHOMEPHO Ha 000JIKe.

— Komanpoit Place/Pad pacnonaraem PAD

U YCTaHABJIMBAEM €My CBOMCTBA:

a. Designator=M6-3.3.

b. Layer=Multi-Layer (ckBo3HOE OTBep-
cTHe).

c. X-Size=Y-Size=6mm (6o:b1ue pasmepa
[IAObI [TOJ] BUHT).

d. Hole Size= 3.3mm (pexomeHyeMblit pas-
Mep [ BUHTA C pe3bboit M3).

e. Shape=Round.

f. Net=GndK (PAD posmKeH 6bITh ITOIKIIIO-
YeH K KOPITyCHOI «3eMJIe»).

g. Plated=False (He MeTa/uIM3npoOBaHHOE OT-
BepcTHe).

— Komannoit Place/Via pacrionaraem 1etsipe

(wm GoJIbIIIe) TePEXOHBIX OTBEPCTHS Ha
obonxe PAD.

— Boimensem coBmemniennsie PAD u Bce Via

u co3gaeM u3 HEX Union, Kak ObLIO oIuca-
HO B TIPeIBIAYIIeM ITyHKTe.
Ycranasausaem Union B yro miaTsr, Ko-
HUpyeM ero i 00aBJIsieM B OCTABIINeCs YT~
JIBI ILTATBL

Vcnons3ys komauay Place/Dimension/
Datum, HaHOCHM pa3MepBbl KOHTYpa IedaT-
HOI IUTaTBI, BKITIOYAs! M KPeIleyKHbIE OTBEP-
crust. IToce aToro mepemeraeM Harin
Union Ha Hy>XHBIe KOOpuHATHI, Datum
Dimension mpu 9ToM 6yzeT OTCIeKUBATH
HepeMelleH s, IIOCTOSIHHO 0TOOpasKas Te-
KYII[IIe PaCCTOSHHSI.

KPYTa, BBI3bIBAEM IL[ETIKOM [IPABOIT KHOIIKU
«MBIIIKI» KOHTEKCTHOE MeHI0. Komaumoit
Unions/Create Union from selected objects

[ToproToBKa mpoeKTa MJIaThl 3aBeplleHa.
Beimensiem Bce 371eMeHTBI M YCTAaHABIMBAEM OII-
uio Lock 17151 3aIuts! oT CTydaifHIX mepeme-

Local fiducial targets for Fine Pitch ICs
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Ugtions for PLE Project Training_ULPrifch

Emd Repaeting | Connection Matrix | Class Genesation | Compasalnr | ECD Germestion | Dpsions | Muli-Charrtd | Dafsult Prings | Sessch Pathe | Fi4»

| MGG oo D T
Change Diffesential Par Posiive Net Nome
Change Met Clars Namas
Changs Met Manes
Change Post Electical

Puc. 16. Mpasuno Change Net Class Name

ALL 8
% Geresate Changs Orders
% Genesate Change Ordess
Ignone Diffesences
% Germrate Change Oiders

IIeHui. Pe3ymbrar npencrasied Ha puc. 15, e

OTMEYEHBI:

1. 3ona pasmernenus Layer Stackup Legend.

2. 3oHa pasmMereHUs HHGOOPMAIUH O JOTIOIHNA-
ternbHbIX Gerber u NCDrill.

3. 3oHa pasMenieHus HHPOPMAIUY CCHUIKK Ha
tabuy Drill Drawing (1a puc. 15 co3HaTennb-
HO oIylleHa cBoOonHas 30Ha Mexny Layer
Stackup Legend u Drill Drawing).

4. Datum Dimension — ykasaHue pa3mMepoB KOH-
Typa ILIaThL

5. 3oHa pasMertieHust HHGOPMAIIUK O PaCIIHpe-

Huy HasBaHu (aitios Gerber u 1x Ha3BaHUIL.

. KeepOut — KOHTYp II€4aTHOI IUIaTBI U KOHTYP.

. 30Ha ITeIaTHOM IUTATHI.

. aroroska oxroro Global Fiducial.

. Pamka o I'OCT ni1s popmara A4.

10. Kpenexxnoe oTsepcrue.

ITepen TeM KaK HaYaTh TPACCHPOBKY ILIATBL, CO-
3IaIUM THIIOBBIE KJIACCHI ¥ IIPaBUIIA.

NeRie BN o N

Cosdanue knaccol 0ns neuamuoil naamot

[Tepen co3maHmeM KJIaccoB CJelyeT HepeaaThb
Bce 00bekTh 13 cxeMbl Ha PCB. [lyist atoro us PCB-
IIPOeKTa UCIOoNb3yeM KoMaHnny Design/Import
Changes from Source Documents. Yto6s1 ripu 6y-
IyIeil CHHXpOHHI3anuu cxeMel 1 PCB-mipoekTa
BHOBB /I00aBJIeHHBIE KJIACCHI He YQJISUTICh U3 IIPO-
exTa KoMmanyoi Design/Option: ECO Generator,
u3meHum npasuio aig ECO-reneparopa, Kak
YKasaHo Ha puc. 16.

Komanpoit Design/Classes... oTKpbIBaeM OK-
Ho Object Class Explorer u nanee:
1. Net Classes. JIonoHATENBHO K CTAHAAPTHO-
my kiaccy All Nets cosmamum emrje nBa:
— Power, xynia Brmounm Net (+3.3V, NetD1B);
- GND, kyna Bxiawounm Net (Gnd, GndA,
GndK).
2. Component Classes, Layer Classes. Hosbix
KJIACCOB CO37IaBaTh He OymeM.
3. PAD Classes:
— PAD_GF st PAD, npunayiesxanux Global
Fiducial (Free-GF);
— PAD_Mount n1sa PAD, npunajiaesxxamux
KpernexHbIM oTBepcTisiM (Free-M6-3.3).
4. JIst OCTaBIINXCA B CIIECKE THIIOB HOBBIX KJIac-
COB cO371aBaTh He OyeM.

Co3z0anue npabun 015 neuamuoil naamol

Ilepen cosmaHueM IpaBHJI OINpefeTUMCS
¢ xiraccoM redarHoi miatel mo [OCT 23751-86.
Ha nanHBIN MOMEHT CaMbIM MEHBIIUM I10CA 09~
HBIM MECTOM SIBJIAIOTCS Pe3UCTOPHBIE U KOH/IEH-
caTopHBbIe COOPKH C II1arom BeIBOIOB 0,5 MM
u mupuHoit PAD 0,35 mM. Takum o6pasom, pac-
CTOSIHHE MEXy HUMU (3a30p) paBHO 0,15 MM,
YTO COOTBETCTBYeT 4 Kiaccy. [Toaromy Ha gan-
HBIIT MOMEHT OyZieM 3a/jaBaTh BCe IPaBHJIa HCXO-
141 U3 4 KJ1acca I1e9aTHOM IUIAThL:
® MUHUMAaJIbHbIE 3a30PbI MEXAY IIPOBOIAIIIUMU

anemeHTamu — 0,15 MM;
® MHUHHMMaJIbHas UPHUHA 10poxkeK — 0,15 MM;
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® rapaHTHUPOBAHHBIN IMOSICOK JJISI OTBEPCTUI —

0,05 MMm;
® 3HaYeHME HaMEHBIIEro IaMeTpa MeTalIu-

3UPOBAHHOTO OTBEPCTHSI OTIPENIEIUM U3 pac-

qeTa 1,5/4=3,75 MM 1 C y9eTOM TOJIIINHBI Me-

TAJUIN3AIIH, TOIYCTUMBIX OTKJIOHEHUI U HO-

MUHQJIBHOTO psifia [THAMETPOB CBepJa

yCTaHaBIuBaeM paBHBIM 0,5 MM.

Komanpoit Design/Rule orxpsiBaem oxzo PCB
Rule and Constraints Editor u nanee cozmaem
[IpaBWIa, IPUBe/IeHHbIe HIDKe (IPUOPUTET ITep-
BOTO B CIIHCKe JJISI Ka)KIOTO IIPABUJIA CAMBIIT BbI-
COKMIA, TIOCJIEJ{HEr0 — CaMblil HU3KUI). [jist 3a-
IaHVS WIK U3MEHEHNsI IPHOPUTETA TIPABUII BHI-
3y oxaa PCB Rule and Constraints Editor
nMeeTcs KHomKa Priorities...:

1. Electrical (mpaBua npuBeneHs! B opsiake

IIPHOPHUTETOB OT BBICILIETO K HUBIIEMY ):

— Clearance (mipaBuIO /1715 3230pOB).

a. BBonuM HOBOe MpaBHIO C HMEHEM
Clearance_PAD_ to_PAD 14 3amanus 3a-
3opa (0,15 mm) mesxny PAD;

Where the First object matches =

(IsPAD);

Where the Second object matches =

(IsPAD);

Minimum Clearance = 0,149 MM.

b.BBoguM HOBOE NpaBMWIO C HUMEHEM

Clearance_Power_ to_GND ms 3aganus
yBeJIMYeHHOTO 3a3opa (0,25 MM) MexIy
curHasamu Kiracca Power u xitacca GND,
IJie yKa3bIBaeM:

Where the First object matches =

InNetClass('Power');

Where the Second object matches =

InNetClass('GND');

Minimum Clearance = 0,25 MM.

c. BBonuM HOBOe MpaBHIO C HMEHEM
Clearance_Power_or_GND_to_All nna
3amanus 3asopa (0,2 MM) MEXK/Ty CHTHaJIa-
mu kiaccoB Power 1 GND u ocranbHbI-
MU I[EIISIMH, TTie YKa3bIBaeM:

Where the First object matches =
(InNetClass('"Power') OR
InNetClass('Gnd'));

Where the Second object matches = All;
Minimum Clearance = 0,2 MM.

d. Tst craspapraoro npasuia Clearance
ycranasnuBaeM Minimum Clearance =
= 0,15 MM.

2. Routing (mpaBuia mpuBe/ieHbI B OPSI/IKE IPH-

OPUTETOB OT BBICIIIETO K HU3IIEMY ):

— Width (mpaBuio mmpuss! TOpOKeK).

a. BBommM HOBOe mpaBmiIo ¢ mmeHeM GNDK:
Where the First object matches =
InNet('GNDK') — TosbKO [UIs YKa3aH-
HOI Ienu;

Min Width = 0,3 MM — MUHUMaIbHAS
LINPUHA;

Preferred Width = 1 Mmm — mpusa mo
YMOJT9aHUIO;

Max Width = 3 MM — MakcuManbHas
[IMPUHA.

b. BBogum HOBOE IpaBuIIo ¢ HMeHeM GND:
Where the First object matches =
InNet('GNDK");

Min Width = 0,25 mwm,
Preferred Width = 1 MM,
Max Width = 1,5 mm.
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c. BBomum HOBOE mpaBmiIo ¢ uMeHeM Power:
Where the First object matches =
InNetClass('"Power');

Min Width = 0,25 mm,
Preferred Width = 0,5 mm,
Max Width =1 mm.
d. 751 cTaHmapTHOTO HpaBIUIA C IMEHEM
Width:

Where the First object matches = All;
Min Width = 0,15 mm,
Preferred Width = 0,2 mm,
Max Width = 0,25 mm.

— Routing Via Style (mpaBuia mis mepexon-

HBIX OTBEPCTHIT).

a. BBonumM HOBOe MpaBWIO C HMEHEM

RoutingVias_Power_or_GND s pas-

BOJKH «3eMJIN» U IIIMH TUTAHUSI C YBEJIH-
YEeHHbIMU HepeXOI[HI)IMI/I OTBepCTI/IHMI/I:
Where the First object matches =
(InNetClass('Power') OR
InNetClass('Gnd"));
Via/Hole Diameter Min = 0,7/0,5 MM,
Preferred = 1/0,7 mm, Max = 1,5/1 mm.
b. [lyist cTaHAapTHOTO TpaBIIIA C UMEHEM
RoutingVias;
Where the First object matches = All;
Via/Hole Diameter: Min= 0,7/0,5 mM;
Preferred= 0,8/0,5 My, Max=0,9/0,5 Mm.
3. SMT (mpaBwuiia st KOMIIOHEHTOB TIOBEPXHO-
CTHOTO MOHTAKa):
— SMDToCorner (paccrosiHue 10 IepBOro 13-
soma). Where the First object matches = All,
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Distance= 0,2 MM — TaK, 4TOObI I1ePBBIIT 13-

JIOM HAYMHAJICA YK€ I10]] MaCKOM.

— SMDNeckDown (ogsog x SMD PAD ¢ omi-

IHei CY’KeHUsI TOPOIKKH).

Where the First object matches =
((PadYSize_AllLayers >=
PadXSize_AllLayers) And
(PadXSize_AllLayers > 0.6)) Or
((PadXSize_AllLayers >=
PadYSize_AllLayers) And
(PadYSize_AllLayers > 0.6));
Neck=Down=51% (cyxeHue mjst Bcex
PAD, onuH 13 pazmepoB KOTOPOro 60oJib-
e 0,6 MM).

4. Manufacturing (TexHOJIOTHYeCKHe IPABHIIA):

— MinimumAnnularRing (rapanTuposanHas

[IprHa 0601Ka):

a. MinimumAnnularRing HoleSize < 0.7,
Minimum Annular Ring = 0.05 mm (a5
[IePeXOIHBIX OTBEPCTHI);

b. MinimumAnnularRing_HoleSize >=0.7,
Minimum Annular Ring = 0.15 mm (st
OTHOCUTENIFHO GOJIBIINX OTBEPCTHUI).

— Acute Angle (3HawTeHHe OCTPOTO yIIa HpH

MEXIy TOPOKKAMHU)

a. AcuteAngle, Minimum Angle = 90 (3a-
[pPeT OCTPBIX YIJIOB).

— Hole Size (nuanason 3HadeHuit fruamMmeTpa

OTBepCTHs)

a. HoleSizeMount (1151 MOHTa)KHBIX OTBEp-
cruri):

Where the First object matches =
(InPadClass('PAD_Mount'));
Measurement method = absolute;
Minimum =2 mm; Maximum = 6.5 mm.

b. HoleSize (mist Bcex oTBepcTuii);

Where the First object matches = All;
Measurement method = absolute;
Minimum = 0.5 mm; Maximum =2 mm.
5. Placement (mrpaBmJa 1uist pasMerrieHust KOM-
ITIOHEHTOB):
— ComponentClearance (paccTosiHre MeXIY

KOMIIOHEHTaMH ).

Where the First object matches = All;
Where the Second object matches = All;
Check Mode = Quick Check — (chopmain-
HO 110 HanOOJIBIIIM pasMepaM, ITO COOT-
BETCTBYeT KOHTYpy Ha cosix Courtyard;
Minimum Horizontal Gap=0 mm.

Ha aTux mpaBuax OCTAHOBUMCS, UX CIIUCOK

IpefcTaBJleH Ha puc. 17.

Paszmewenue u pa3booxa

[Tpu ummopre u3 cxem KoMmanznoi Design/
Import Changes from Source Documents Bce
9JIeMEHTBHI PacIIoIaraloTcs cpasa (puc. 18) or
evaTHoN wiathl u popmupyercst Room (B Ha-
1reM cirydae Tr01Sh01 v o umenn Jiucra cxe-
MbI). Ha pucynke nokasano BbieeHre Room
U ee CBOMCTBaA.

«[leperammum» UX Ha IOJIe IeYATHON IUIATHI,
IpPY 3TOM KOMIOHEHTBI IIEPEMECTATCS BMeCTe
¢ Room. Beinenus Room, 3apanum et HyKHBII
pasmep, mepesiBrrast Gesble KBaIPaTUKHU B YIJIax
Room u B cepenune cropos (puc. 19). Ecim myx-
HO 3a7atb 6ortee cnoxxHyto hopmy Room, rcrosns-
ayirre komauny Design/Rooms/Move Polygonal
Room Vertices. ITpu aTom 6esrble KBafpaTUKK
B yIJIaX MO)KHO [IepPeIBUHYTh B 11000 OTHOCH-
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TeJbHOE MeCTO, a OeJIble KBAIPaTUKI Ha CTOPOHAX
Room no6asisor HOBII yro (Vertice) Room.
Komanpoit Design/Component Placement/
Arrange Components Within Room momecrum
BCe KOMIIOHeHTHI BHyTpu Room. ITpu Hammca-

HUH [IPAaBIJI MBI IPAKTHIECKH OTHOCTBIO IIPO-
mycruu paszien Placement, moaromy 3aryck as-
TOpacCTaHOBIIKKA KoManoi Design/Component
Placement/Auto Placer He nacT xopormux pesysb-
TATOB, HO ISITh KOMIIOHEHTOB JIerde, a [JIaBHOE,
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MeuyaTHbie NnAaTbl

Ipolie U GBICTPee PACIONIOKUTh BPYIHYIO, IeM
IHCaTh CI0KHBIE IIPaBUJIa PacCTaHOBKU. Pacmo-
JIO)KMM KOMIIOHEHTBI BPy4HYI0 BHYTpu Room
U IIpU HeOOXOIUMOCTH KOppeKTHpyeM ee hopmy.

[Ipu BoIeneHHOI RoOm uepe3 KOHTeKCTHOE
MeHI0 KoMaHnoi Room Action/Autorotation
Room npoussogum aBroTpaccuposanue Room.
PesynpTaT mpepcrasieH Ha puc. 19 cieBa n Hac
He ycTpauBaeT. [lefiCTBUTEIbHO, MBI BCEpPbe3 He
3aHMUMAJINCh IPABUIAMU JIJIS1 aBTOTPACCHPOBA-
HUS ¥ TIO9TOMY ITOJIYYIHJIN TaKOH pe3yJbTar.
Psapmom, Ha puc. 19 cipaBa npejcraBiieH pesyiib-
TaT UHTEPAKTUBHOM TPACCUPOBKHU I1€YaTHOU
mnatel. Kak BupHO 13 puc. 19, mpumnuiocs yse-
JIMYUTH PACCTOSIHUE MEKIY OCaTOYHBIMU Me-
CTaMU U UCIIOIb30BATh JJOIOJIHUTEIBHBIH CJION.

B nannom npumepe ocranock oxoio 10 cBsizeit,
KOTOPBI€ IMTOAKIIOYEHBI TOJIHBKO K OJHOMY PAD,
1 ogHa He pasBesieHHas cBs13b GNDK, xoropyio,
BIIPOYEM, MBI U He IBITAIUCh Pa3BECTH, TAK KaK
OHa HAaXOIUTCs 3a TpesielaMu Room (kperesx-
HbIe OTBEPCTHS).

Ha aTom paccMoTpeHme IepBOTo puMepa 3a-
BepmmM. B ciremyiommem mpuMepe pacCMOTPHIM
npuMep peanusanun 8- n 16-xanampHbIX ALTI
Ha OCHOBE JIAHHO CXeMBL. L

IIpodonsxenue cnedyem
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