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Chapter 1

Pcbnew AFS

1.1 BE

Pcbnew (. Linux, Microsoft Windows %2 Apple OS X ZR L —F v V5 I X5 L TERAIREEENE T U ~EIE
BRAY I DI 7Y—ILTT, Pcbnew (. UV RERIERDIZHDEERF+ FF v - FOT S L Eeschema
CEEL TERATINE T,

Pcbnew (3. TV RTUIYRDSATSU—&EBEBLET, BRXDIVETUIVRER, SYRII—Y (ERE
(CREINZ/AVvE) 280CYEBNLEIYR—XVEERINTIT, REBLEIYRTUYRIEIRY LU I SDOFHEHS
AHFCcEENICO—REINET, JvTUIYRPTP ) 5T—Y3 V(IR TEERRET,. XV kU EBE
B U THE Pcbnew "GiHAFEDERBEINE T,

Pcbnew (&, EIRE/SY REDIO U P S U IARRBOBEBEERLELZD, Ry U~ /BN EOZESGEE R ED
BEHOMEEZERTZHOTY 1Y - b= - FTwvD (DRC) Y=L ERBHLIET, 19507 +TIL—5—%&
ESBR, 1Y - =L FIVvIEETUHRITDICETEHEBNICHIILEZ/IAI—VEBRET DFFTELEDT
L&D

Pcbnew (&, SYWYRACRREVSHELETEHGINTUVSTYERTU Y RD/\Y REEHRT DHUVEEREL
TI, cNSDOERIZ. EEIRETY ATV Y LOBENICGEREL TEINICEIZEE I,

Pcbnew (. EHRERETEHBENT DO DERIENSMENLEA —RIL—FEF>TUVE T, KDEEEANIBOA —
ML= ZFEREISMHIC. SPECCTRA dsn A —VY DI 7TIVEA VYR—L/IOAR—LTBEEH
EKZI,

Pcbnew (. ERECRERESTOROOEFNLA TV ay (BIZIEEEPEMIED/S VR, UV RERED
d7JLOBEL T POREE) EEHLET,

1.2 FELERET EDREHE

Pcbnew (& 1 nm OAESDEREEE R D> CTUVE T, ETCHOTEIE. nm BUNDBEETREINT T,

Pcbnew (& 32 DEMEAL 1Y —, 14 DFTO ALY — (VIWDRDU—V VILIVID (LIYX L), OVR
— XY REER. VILIR—Z b, BERANE). 5IC4 DDFEL 7V — (K& IXVER) &IRUV, UT7ILET
LTOREBOS VYR~ (MERR) EEEBLE T,
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BER (B Ry XF HZ) ORTKREARIVAIHERETT

o« BOBELIRETIES1 VRS

o BIRDOVT7 SV INEE,

BHEAERDES. L1 — VY-V, JVR—IXVFOXRRE. BEDRPLITSOOHBERNICIERTET S
EMTETT, BRRIC, BIEORYSENADAVRSIELDRELDNASARERRTEET,

JwhkTFUYRE 0.1 BRHTEROAETHE CEET,

Pcbnew (FTVRTFUYRIT I —EBATHED. EREICHZIEZELDITYETUYRPSATSU-ADT v
FTUYEDIRENRTEET,

TJVRFPUYRITI—(3MRALEDHOYV—ILERBHRLE T, RDLOILEENTT:

o« TUNUIVEHURWIBIZ/IAYREAVIORERSYHITBRITOERE/ SV RFVYNNI VT,

o LGA/BGA ®*HEMDT v U Y REHOEAFEEED/ v REEHIZE G (C/FR.

o« 1Y ROITRIOXEFEE (EEF)Y—I),

Ty rFUYERDOIRY REABRAICKRRETO/IN T EFHO>TVE T, v REAE., RAK. BH. BFE(CTE
FT9, RIL—HR—ILBB@RDIZHRUILIE/I Sy RFORBINA TV TE. HOHIEVWVNEERECEE T, &/\v kR
[FEETE, @RIONYISIVID, XRVb, R=IALDOVTSUREFTET, NVREFLBEICRETES

LS ERTEROT — VIV —VERNRTEET, FRYVROEDLSTHRSBEDEE—DDIT YT IV EA
BHBCENTETT,

Pcbnew (F. IRTOREBLRFIX Y FEBRBICERTEET:

BERHTI:

— Files for Photoplotters in GERBER RS274X format.
— Files for drilling in EXCELLON format.
« POV E~IT77IU (HPGL, SVG, DXF 74—V W k),
« OVERERVUILDVYYZF (POSTSCRIPT J#—V W k),

« O—NILFUVHHA,

1.3 —RIELOEEFR

AEOFHBMNUELTZS,. Pcbnew TE>INIVVIOIDEREBENT T, IVPIX-LIEEZ DEEET 3
MO VIVIOIBREEED T,

KiCad MFILWLWJ U —XT(F. Pcbnew ([C CERN DRFEENSDRBLEERESNE T, chFFLULL VTS
(OpenGL & Cairo ZRnE—R)  HBULDIEROT VSISO T+ TIL—5F— EIMRT7LEIT L REREEIRRED
AR BEEINCIVRTIUIRITAI-—DESLTEZOBEZSATULET T, CNOSFHUVBEBENDZ M,
1L L) OpenGL & Cairo RNE—RIC DHEFEEIT DI EICBELTTIL,
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1A=

21 VYIRDIT7DTYIE—Ib

1YL= LOFIEEF. KiCad DREFIX Y HCEBHINTULET,

22 FTIOAILLEBRENERE

T I IEDEET 7 1)U kicad.pro (. KiCad ¥V X b—Jb - T+ LD LY—T kicad/share/template (Cd»
DEF, COT7TILE. TRTOFRIOI IO LOYMPREE L THEATINE T,

COREICLD, O—REINBZ3STTSV—ZEFTI DL DEETETII,

UFDOLSELET:

o BEEEHSDUL\Z kicad B DT, Pchnew &I L F J, Windows CIF C:\kicad\bin\pcbnew.exe™ (1—H—

REBICLD>TENDDIET). ZLUTLlinux TEE/N\1FYM ~/usr/local/kicad/bin (Cdp DIFH. /usr/local/
kicad/bin/kicad &3 U\E /usr/local/kicad/bin/pcbnew CHETET X I,

“BE AT1—&D” TYRTUYRSTISU—OBR” EBRLIT,
« O— 3?55{7\5 IJ_GD_%EHEL/&@_O

e BESINEIY T+ L —3 V% kicad/share/template/kicad.pro [CIRELF T, ( “BRE” XZTa1—&
D" BEDRE" )

23 JybkTFUYE - SATSU—DERE

'Y —2X 4.0 TIF. Pcbnew (&” T TFU UL - SATSU— - =TI EFENST 7 rILEFERLTI vV~
TR - SISV —&@ERILLET, JVRTU YL - SATSU— - T=TIE." ZvDOR—L" ZFHDOH
YUEIYRTFUYE - SATSU—DULKDIDDEBRESATUNE T, CNSETY TV RERETIRO
SATSU—EZBRIBHICFERINET,

Pcbnew THR—FEINBZS1TSU—(CEVKDONEENH D, ENEN plugin” (CKDTHR—EETNIT:
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e KiCad - O—AHILDT 71 » I RXFTLIRES N, pretty FERN (kicad_mod T 71 ILVESL T4 ILT) D
KiCad ARD TV TFIU IR - SH4TSU—

e Github - Github YIRI LU ELTA Y S VIRBESINIZ, pretty FETRD KiCad AZRD TV L FU VU~ - S
g —

e LAY—-HULWERD KiCad TV LTIV - S4TSU— (mod files)
e Eagle- Eagle DY RTUYK - SATSU— (fp TPTIVEBAR T ZILET —)

e Geda-PCB - Geda PCB MS1J35Y—

I

NS
=

il

A

» O—A - T RO LEICHSD KiCad .pretty TYRTFI UL - SA4TSU— - THILT— (HKUVTHILT—
AIC3 B kicad_mod T 7 1I) [CDHETAHTEET,

» IDETHDTF—V VY ~IHPASERATY .

NS TSU)—CRUCBRNDIYSTIYRERDOCENTETT, ELLWITYRTFUYRRBEYES TS
—hSTMHPRAINBDERIAT BeH. TV RTUIYRISATSV— ETYRTIYRBOEFEDEE L TR
BEINdELlEDIET,

TJybFIUE - SAT5U— - T=TCE2B8EHDET: JO0-NILeFOIT I REBF T,

231 JO-NW-ITQvrTFIUVYS-SATSU—--FT=T

JO—N - Ty sTFUYE - SA4TSU— - F=TILId, BEOTOI I ~CBBRLEL BICBILS1TS
D—DUIARZERFLTVE T, COFT—TIE. - —DOR—L - TAHILI—(CHD “fp-lib-table” T 71
[CIRTFSINE T, COTHIWIT—DUE[R. ARL—FT VT - IXFLICEKELE T,

232 JOYVIOVREBEOIYERTIIUYR - SA4TSU— =TI

JOYVIOREENIYVRTIUYER - SATSU— - F=TIUE. BEOCTOI T~ - T 7 )L THERMICER
EHBSATSU—DUIREFREBLTCVWET, 7OV REEOIY R FUY L -SATSU— - F—TILl3.
JOVIOCOERI 7 ILE—EICO—RSINTUVBIEFOMMRERRETT, JOIJI T RIT7TILRGRHATN
TULWEWA, ZOVIORDNRRETYRTIIE - SATSU— - F=TIU - T71ILAIEVIEE. RETIREL
ZEOT—TILBMESN, BTEIRD 7 1 ILE—EIREINZT T,

IVRU—ARZOIJIOREEOT—TIVELTERINTLBEAS, TV —&EFEL fp-lib-table J7TJU
FRERIMMCTUVDIERD I A LT —(CETATINT T,

2.3.3 1IHAERRE

CvPcb E7z(& Pcbnew O#IHTHORTRICIF. JO—/\L - Ty TFUY S - F—=TJb - T7)b fp-lib-table
FA—F—DR—L - THII—ICEDMNDZEE A, Pcbnew (F. X5 LMD KiCad TV TFL—k - THILF—IC
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HBdTIAIWEDTYRTFTI VL - FT—=TIU- T71)b fp_global _table Z 1—H'—NR—L - T # )L — fp-
lib-table J77JLELTIE—ULELSELFET, EU. fp_global_table MEDMSHEMDZIES, I—H—D
=L DAIWI—CEEDTYRTI I - SATSU— - T—TILBMESNEITL &L D, COEDEHBE. 1
—H'—(ZE% T fp_global_table & AE—L., FEETT—TILERETETFT,

TIFILEDT YTV U - ST U— - T—=TIUE KiCad D—EBE LT Y I—ILENBEEDT v
POV - SATSU—EETCEATULIET,

TV
NID KiCad library repository (. $ERIE UL THEDSCEMTEDI YV FILD fp-lib-table T 7 TILRH DX T:

» 2TO KiCad 1T SY—., Github $8H: fp-lib-table.for-github

» ETCDOKiCad STTSV— BHCT A+ ROLIEHBERE (ELSTTSU—HEFNE SO vO0—-RT3
NBMHDET): fp-lib-table.for-pretty

» Z# Eagle 5175 ')— (Eagle 6.4.0 A) fp-lib-table.for-eagle-6.4.0

KiCad ZRREIT BRI RPDICIASECEWG. COTF—TNWETOIIIRBREBEETES 1TSS —EHLERD
EBICIHUTEE (T ~Y—ZEM/HIFR) §5C2&TT,

TV
¥3(C (Github ST TSV —DELIE) ZYSTVICUNMRDNSHEWEEG, ZLDS1TSU—ZMBIBICE
REMONBSCERHDET, ELSATSU—DHRIPAHFMEVNERLDLOLS. AELEDZHIFRL TH
TTFEL,

234 SATJSV— - VR—Iv—&FALLT—TIL - TVKYU—DEM

SATSYU— - FT=TI - VRXR—TIv—([ZROLDCFCHEFT:

FTORI, JvhFUYR - STTSU— - F—TIURE (PCB S7TS5U——8) H1705TY, LHBXZa
—N—CHB “BE" > “S1TSU—F—TILOBE" tUBERRTETFT,



https://github.com/KiCad/kicad-library
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-github
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-pretty
https://github.com/KiCad/kicad-library/blob/master/template/fp-lib-table.for-eagle-6.4.0
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PCBIAT5U—% u} X
REINEIATUO-K
7-Jll:  C¥Users¥AppData¥Roaming¥icad¥ip-lib-table
BIR(ZyIH-1) FATFU0IR TSIAv0EEm | ATvay 2] &
] i
2 | _local TMD E¥Data¥KiCad¥Library¥footprint¥_local TMD.pretty KiCad Local Library - Through-hole Mount Devices
3 | Air_Coils SML_NEOSID SIKIGITHUB)/Air_Coils_SML_NECSID.pretty Github HAMc3TA_HDMbo3TA
4 G uttons_Switches_SMD.pretty Github them.
5 tches_ThroughHole.pretty Github
5 pers.pretty Github
7 tors_Elko_ThroughHole pretty Github
] itors_SMO.pretty Github
9 a arn_ antalum_SMD:pretty Github
10 Capacitors_ThroughHole ${KIGITHUB)/Capacitors_ThroughHole.pretty Github
11| Choke_Axial_ThroughHole ${KIGITHUB)/Choke_Axial_ThroughHole. pretty Github
12 | Choke_Common-Mode_Wurth ${KIGITHUB}/Choke_Common-Mode_Wurth.pretty Github
13 Choke_Radial_ThroughHole SIKIGITHUB}/Choke_Radisl_ThroughHole.pretty Github
14 | Choke SMD $IKIGITHUB}/Choke_SMD.pretty Github
15 |Choke_Toroid_Throughtole SIKIGITH Github
16 Connectors Molex $IKIGITH ors | Github
17 Connec t ${KIGITHUB)/Connect.pretty Github
18 erters DCDC_ACDC $IKIGITHUB)/Converters_DCDC_ACDC pretty Github
19 Crystals Oscillatars SMD $IKIGITHUB)/Crystals_Oscillators_SMD.pretty Github v
Ol 5435 | Tz rEs 03 T5)
IAF-FE@BLTEM | | SA75UDRM | | SAT5UEAlR =t ) TABE AFv3s
BEENTLIR
RETN fiv
1 KIGTHUB https://github.comvKiCad
2 KIPRIMOD  ENData¥KiCad¥Project¥Test
3 KISYSIDMOD C:¥Program Files¥KiCad¥share¥kicad¥modules¥packages3d
4 [KISYSMOD  C:¥Program Files¥iiCad¥share¥kicad¥modules
oK ot

JybkZFPUVE - SATSU—EFESICEF. FTFRADCTO-/NL - FT—TIbHhFOJ IO REBEOT—TILEE
MUEENEEDFTEA, FPOTVI I REEDT—TILE. BRD 7 1 ILHBEINEEOHEI T,

BS14ISU— - T—TIDIVRI—EZVIR—LEFO>TUVET, CNEIT—TILNTEETH D HENRS
NFET, ZWIR—LIIEBNDSAITSU— - Tr1ILRB LI 7L IRREFE<BEREHDFTE A,

BWES 4TS )= T—=TIOIVEY—ETBEHICEVSDONIL—ILBRHD FT:

o« JOYV : FZYIOR—LRDOUVHEBEZAMTEFERATEIE Ao

« BSATSU—DIVEI—E ZEDSATSU—DERCHEMLEIT 7L - /XX, T71IVRBERDUEND
DIET, /IX(F. X, B, FEFRBEEHCTIEETETI I, (TLER)

o« IST1VOBEAIL. STTSYU—RELLEHFATNE LS, BUISERULEFNELDTEA

AT v —ILRE. SATSV— - IVRU—DOHRBEEMI BEHDENDTT, 2TFT3Y - Tr—ILRETS

a4 VEEORRIEA T a Vv ERBELTHE D, BE(EZEHETT,

EACT—JITREELESTISU—DZvOR—LEFTCEIEANR, JO0-NIWEeTZOIJVIHOREBND IV A
UYL SATSYU— - T—TILOMATEELES T ISV — DI vIRXR—LERFDCEIIFEETT, ELE
BID@EENEC o BE. OV IV REBEDTF—JIL - IVRU—RG0O-NIL - =TI - TVRU—(CB%
LEd,

2.3.5 IREZHOAE

TJvbZTUVL - SATS)— - T—TILDOREBDEEENC—D(F. BEZEHOARETY, BREZHIREIN
o1 T7o)—~DIIREHBICERITDCEMTEZT,

BEZHOREL. JYRTFUYR - SATSU— - JSXT ${ENV_VAR_NAME} BXEFS (LD, HR—K&
ngEky,

KiCad WNEHIT DT I ILEOEHHAL DHEDFET
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o $KISYSMOD: CNIZ KiCad &E—HECT VXA —ILENTET ITAIRDTVERTU IR - SATSU—DBFR%E
TLUTVWET, DA RD KiCad TJYRTU VR - SATSU—ICRITEHPDS T ITSU—EEITDLS
$KISYSMOD & FEZTIT B EMNMTET I,

o BIRNFHFHAINIZIBE. $KPRIMOD BERD/IXEFE O TERINT T, CNhicLD, FOJIIREEDD
YERTIUYE - SATS)— T=TITSAT SV —"DER/IREBROBRUERIT DL, FOJID
FOHBIRRATSATS—EBRIBCENTEE T,

236 ST7JSYU— O —REFALZT—TIL TVRYU—0EM

SATSU— - T=TNICSATSV—EEBMIBNEXERIBLOHDAYISIT«TED«F— AR N
TUVET, XZa1—HhSHFUHEEFT:

PO —REFERBLUTEN RYVEMBOT, S7TSU— - VX—Iv—HSEEFNIZSEETETT,
ChE O—-AW-SATSU—DF T3 VRNBIRSNEIBEE T,

TubFUY b SAFFIDBMHT-F [m} x

FURTYZ R SATSIDRMIT-FAEITE 1
T smesscrsmmaLzi
R el r s

.ﬁ. GithubOKicad REVRIMINTI Y RF B, SYSLO5ATVENFTEET

< Back Next > azaue]

chld. VE—F - SAT73U—DF T3 VRBIRSNITHZEETY,

TyRFUY b SATFIDEMST-F [m} pad

@1{ F9RTUY SFSUDRIIIAF-FALSTE 1
=
S RNEESITSUERRALTCGR :

QZ0IV¥2-555T74 N
@BTREIRYF [ httpsi/github.comvKiCad
M O-nnoREs

E:¥KiCad¥worlk¥modules 28

@  sooocesmrvomory sssomeste

< Back Next > Razdullle]

D F—RIE, BNTBSTTISU—DEECHLT. STISU—EBMIBXT Y TERITL& S, FIT
IOFIEEUTTHALET,

SATSU—Dty hERERE, " ROR—I” OFERBBMCEDET:
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FoRTUY b SATSIDBAHT K o x
@ BANFEST5 :
RS2 3553 Ta-Tok
Diodes_SMD oK KiCad
Diodes_ThroughHole oK KiCad
Discret oK KiCad
< Back Next > Razdullle]

£ UBRENZV DANS 1 TSU—HREW GRIR— . Ty RTUYR - STTSU—TREV) D

&. FINVALIDJ £LTISI[FENE T,

REDEREFE. JvbTFIUIL - SA4TSU— - T—TIVERDEESSMRHDCETI:
« JO-Nb - F=TI, Fl2lF

« OJIOREBOT—TIU

T9hFUS R SITSIDRMHT-K o x
FLWSTFUEEDLSIRIMLET B
\J [N E N S Pe) AR E e IOPADIDINTS A 53]
OR&EDTOVIINDF

<Back FEMO

2.3.6.1 BiFOO—HI - S1TSYU—%EM
BRICOYE21—5—EICO—-AI - SATSU—EFO>TLVBCEEHBBITL LD, HIRIE:

o« BEIICA D vO—R Uz KiCad pretty 7+ LD U —

o« BEICAVYXE—IJLLIREDN—T 3 VN SE|IEMOTUSEHVEROD KiCad .mod 7 7 1)L

o Geda *° Eagle DS1J5J—

CNSlE, "COAVELI—I—(CHBT 7T TTF3aVTEMIZCEMTEET, BMIZS1ISU—

DTALIORY—ETA—=V Y RREBEINET:

TyRFUYh SATFI0RMG T -F o X

@ BAFATAATANTEER:
R || Crystals pretty ~

Crystals_Oscillaters SMD. pretty
Diodes_SMD.pretty]
Diodes_ThroughHole.pretty

v

Hilt- RN T2 TOZ1 T5UTA-T9k ~

< Back Next > Fou O

ELIF—VYREBRLTOWETNE, D —REELVWIF—VY REHALLSETBITL LS,
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2.3.6.2 GitHub N'5517J > —%&EM

D« P —R(&. "Github YRILU” FFT3 VT GitHub ©'5S54 TSV —ZEBMITBCEETETT,
EBMUZWIRISVZSE GitHub P7HDO Y LEEBETIMENRSHD I T,

Ty
N KiCad 51T S — Github PHAD Y SITFERDEHFD T https://github.com/KiCad

O—A) - OE—DREBEERSICEETEEI, O—HJ - ABE—DOREEZ ULEWEE. ST1T35Y—(3 Github
SATSU—EED, SATSU—RHEHFAFNBILVICBRPESI NI CECHEDET, O—NHIL - JE—DIRE
E 9318, 217735 U—I3 KiCad (pretty) 51 TS —EKED, DREEEBICTEHRINLLLLEDIT,

RDR—TE GitHub PNV RTREDN D pretty JIRILUDY A LEZRHAHFETT, S1TSYU—I(3EM
I BERDEREZRIRTETEI,

FubFUY b S TI0RMIT-F o X

w BT BGtubS{TSUEER:
T [0 Air_Coils_SML_NEGSID.pretty
[ Buttons pretty
utton ole pretty
y
ou

Switches.

< Back Next » Sadullle]

BR%. IE—OREFEEBRRLLEE. Ty cTFUY SERIECEELZO-AIILOBAICS D YO-RENE T,
GitHub 7S50+ (O—NJL - AE—L) EFALTVBBE. v bTU Y MIMBILRIC GItHub H'S55H
AFNFT T,

2.3.7 KiCad 7S5 1> NDfHEA
KiCad S5 VId. IVE1—9— (FRE@T7OCIEREL T 71 IV X7 L) LICH B KiCad KKRDS1TS
IJ_E;&(/\&@O

KiCad &E—#EICT VX —=IbENES1 TS —PEKREMD KiCad S1T5Y—. AWK KiCad S1TS VU
— - yay, U—R - R—=—F1—DS17TSVU—PEIEOSTITSU—DLISE, BRIICAEINTLSS
1S —&EFHIBIHDENTT,

2.3.7.1 KiCad 7551 - S14IS5SU—ND1YX~=)b

JybFPUYE - SAT5U— I —R@E. T XOHBVE GitHub EICREHCH DS 1TSS U—DTY I~
—IEBITET. ULWULEMRS, T XOLEDS1TS)—ICRUL T BIICERTENSERET IDNERD
DEI,

KiCad S 7S U—Id. .kicad mod T7TILEVW DHOEBALT LD KU —TT,



https://github.com/KiCad
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. 7=HAaT - T71IVERR. MDOBANSTwLOKY—&EIE— H30EN—TIaVEEINEY
RIMVZEDO-VIBETESNTT,

KiCad 50 V(EN—TJ3Y - AV O-ILOBEERELIEBAN. T—IDRELERC/NNYIT7 Y TER
AIBNDHRELS 1T S ) —DEEZEIT BeHCE—MIIIC Git RELEDNTUET,

ZEOEPPAI KiCad GitHub 5175 —AOFBE[GRICTRE T, CNUE Git \—I3aVEEBY I ~EE
BI3CETEHRTEIT, ELFBETVZVWES, IV UDIXMEZXDICENRTETDLSIC GitHub DY
RILVEDITA—DUEITNEESEONT L&D, BICSTTSU—ZEBHLUIZVLEZITES, COREEFEL, B
X KiCad S17SV—ZBEEIO—VYHBIVWIMBLES TILT S EMTEXT,

AE
GitHub TFIL - UOIX+EZEDE, BRUZEEZHA IS ZHEHSI TSV ZEF TV H—(CEES
NFEI, SrTSYU—ICETBIEDRHDZFEM(E KiCad Library Conventions ZEBB L TLIEE L),

2.3.8 GitHub ¥ 51 >V NO{EHA

GitHub 7551 V&, .pretty v =TFYU Y RTEBBRINS U E— GitHub YRI LY ICHRPHAHFERTT7 O
2B EHDTAIVI—T T4 RERBHITBIFANLE TS5 1V TY, Fle. ENS5ZO—NILAREL. GitHub Y
RIRUDSTHHRAARLTY LT Y RERETDEHD “Copy-On-Write “(COW) HR—EZA T 3 VU TIRH
LET,

SZEEH

| » "GitHub” ST 1 V(3. https://github.com (CH D JE—k pretty TV RTUY L - S1TSU—D
: FHAHERT O CRETSEHNDEDNTY,

» BEBICERALULTHASYE—K - URIKVUICEERG >2ELTE. BHIENFEEA. GitHub DS E
BEIOvbrTUYREFE>TUIBRICITSEENRNETT,

TJyrFPUVL - SHATSU— - F—TIJUA GitHub TV KU —&BMITBEHICE. TvRTFIUIYER - S14TS
J— =IO’ S4TS)— "+ )R [CBWL GitHub URL v ~ UIKIFNEED FEEH Ao

151

https://github.com/liftoff-sr/pretty_footprints

HARYMIZL GitHub URL OFET:

https://github.com/user_name/repo_name

“TFSOVOERE “(F “Github “EEREULEFNEED T E A

MFOF7—TIWET Tk (COW BR—LEL) DTVERTU YR - S14TS5U— - F—TIVANEBEBERLT
AEE-E



https://github.com/KiCad/kicad-library/wiki/Kicad-Library-Convention
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Nickname Library Path Plugin Type Options Description
github https:// Github Liftoff’ s GH
github.com/liftoff- footprints
sr/-
pretty_footprints

2.3.8.1 Copy-On-Write

“Copy-On-Write “BREEBMCTBICF. TvRTUYE - SATSV— - T—TILODANEBICHD “TTT3
7 / allow_pretty_writing_to_this_dir ZERELKIINEED I EA. CHA T a v, GitHub URI ~
UNDSHEMHAARL TV R TU Y EORESNZIE—EREIBO-—HNILILL—IENTS “ST1TSU—/IR
“TH, CONRANRESINETY EZTU Y RE, GitHub YRI LU DOMMOFHAHEFER/I—VE—ICED>TT
VRZFPUIRSATSU—EBRLE T, ELCDATIavyRRDOHMSHEIINE. GitHub 517735 —(EFHEH
AHERHTY, GitHub S 7SU—IC/W UL TATFYavVAREET D E, CONTTUYRSTITSYU—~DET
NEZTIAHIO—NILD *.pretty T LI RU—(CH L TTFONZE T,

CONTTIYER COW S1TSU—D—EEMED github.com DB IEICHEMMAHERATT, DFHD. S
([FHEELR GitHub UIRILVICHBDEALETYRTUYRCHUTEER., HIREBEETSCEFTEFTEA,

B3773U— - 51FIC(F “Github “DEOTUEI M, O—AILOHEHESWBREY E— ~DTHIAHER
HROmWANSEBRINE T,

MFDF7—TIuEd COW 72 avn&HdIv kT VR - S14T35)— - F—TILODANEETY., BAEDZ
&, BRIBEH ${HOME} EF > TUVDC EITFELTLIEE L), github.pretty T+ LD U —I(3. ${HOME}/pretty/
path EENDE T, allow_pretty_writing to_this_dir ZEDEFC(TMATF. HS5MUS .pretty EVDILKRFZE
BOTrLIORY—ZE>THIBERH DT T,

Nickname Library Path Plugin Type Options Description
github https:// Github allow_pretty_wri | Liftoff’ s GH
github.com /liftoff- ting_to_this_ footprints
sr/- dir=${HOME}/
pretty_ footprints pretty/github.
pretty

Ty kU Y RDOFHESAH I, allow_pretty_writing to_this_dir 77T 3a Y TEESIND/IARICHBO—NIL
Ty kU RRBICBEINETT, JVRTIU IR - IFT45—HW5TVvcTUIVRERFEITISDIET COW S
1S —NO—-AITALIRI—ADTYRTUIVRERETDE, O—NDVICRELEZIYRTU Y RERU
BRINDT v =T Y RERHATERIC GitHub D7 v 5 — IBERINELED T,

B(C GitHub S 73U —CE(@RINO—NIL *.pretty T LI RYU—ZHRL. BIOS1TSU—HS5EHR
ECHDE>TRICTA LRI —EEBRBIZICETINSE/BBESLTEIVWTERA, T TJybTUYE -7
JSYU— - F=TJIOANEBICEL COW (x.pretty) T+ LO KU —ZFEBALTEVWTEFA., CNIEFESL
BELEBCTU & D, 27723 allow_pretty_writing_to_this_dir DE(E. “S1TSU—/IR" DOREER
Bk, IRRZMEBICH DT ${ TREMEL, REEMEILATETEI,



https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
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2.3.8.2 ATV KZTYUYEKTO Copy-On-Write DHEHA

COW DRV ~EIATU &5 ? HEEM GitHub YIRI RUDX 1V FF—I(C COW pretty Tw T U Y DR
BEEHNICX—ILT B LT, GitHub IE=D7 v FTF—hCEMTEE T, #Blc COW TrLIKU-TR
DDz *.kicad_mod J 7 TJLZE GitHub UIRI L UDX T YT F—AX—ILT BRI TY, HHELOEERI=
vhENeCEERRBLRRES, HERIEZEICEDD COW T 71 ILZHIBRTE. GitHub 51735 —NDFdH
RABERATEDNS TV IT—ESINEITYERTFTUIVREBEEBTL &S, HEROT—IUIE, https://github.com
DHBEVI—TDE—BEEICEMIDCET. COW J71ILDFT v LI I —H 1 X&EAREERD /NS RS
(I3 &TY,

TV
KiCad 7501 V&EFERLUBEYLES A TSU—0O—A) Git JO—-V&EfEIED. SATSV—DAYTF
AT UDIREERDOT, SATSYU—REICEHMIZCEETEITT,

2.3.8.3 GitHub YOI X +DFrwvZa

ERFICT Y —XR YRS ETHDSTISY &SI O—RUKIFNEESEOD T, GitHub S5 1 V(&
EMENEL LB CENRBEDFET,

Nginx(high-speed Web server /reverse proxy and email proxy) & 7w kU Y ~DHEHAHIE—RE L(FB2HD
github U—N—DF v w21 ULTESCENTEET T, CNEFO—NILIRERYT—D - B—/N\—ELlc1Y
A—ILTBCEMTEET, GitHub £D KiCad Y—X - W' —(CH D pcbnew/github/nginx.conf (FZDEEE
BT, CNEFESRE[GHELESFEE. TIFIUED nginx.conf EZC DT 71 )L TCLEEZF L. KIGITHUB=http://
my_server:54321/KiCad ® LU AR—FFBCETYI, T my_server (& nginx EETLTUVBVYVIVDIP &
RIEFRX1VBTT,

2.3.9 FER/IF—Y

JybkZPUUE - SATSU—(F ZiFATNTLBI OV T I R LT, SO0-Nb, BEES5ELTTE
EECETIEI, I—F—050—- NI+ T—TIWTEBINLEIVETU YL - STV —FEICEMT, 1—
F—NDR—L - TAILI—(CHD fp-lib-table T 7 TILAIREINT T, SO/ TJyRTFIU UK - 57
JoU—(F FOVIORDRYEIYR S - 71V TUOEVRTE. BICT7OLEXTEZI, 7OII
OREBEDODIDYERTFU VR - F=TIUIE. BEEMTUBIRYEUR L - T71ILIENLTOHEZITI, 7O
JIOREBDIYRTU YL - ST SU— - T=TILERERIMTUVDIER T 77T ILD/IR(CHD fp-1lib-
table 7 7 TILICIRESINZT T, EE5NT—TNWICSH1TSVU—EEEZLTEBLIEA.

BAEICIRAEERRHDE T, -
« ECHOSAISY—ETO-/NL - T—TICERIBE. BEBEERICOWDTEESCENTEELT,

— The disadvantage of this is that you may have to search through a lot of libraries to find the footprint you are

looking for.

« ECOSAISV—&ETOIJIOREBDNT—TINERIBCEETEET,



https://github.com
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— The advantage of this is that you only need to define the libraries you actually need for the project which cuts

down on searching.
— The disadvantage is that you always have to remember to add each footprint library that you need for every
project.

e JYRIFUVKRSISU—-FIO-WEeTFOIIIRER. MADT—TILTERIBCEETETET,

BRI —VD—D(F. &<FESSTTSU—&50-/1)b. ENFOII O STOHREESINSES 1TSS —
FFOJVIOREBNDSTISU— T—TINCERIBCETLELD. ST I—EERI BICHIZ>THH
HIIRFICHEDFTE A

2.3.9.1 EROJVIOLTOIYVRTIUYRERE

TwkFUYRARRICEME NSRS, 2TOTY RFYUY RBEIRT 71U (kicad_peh) [CIE—SNET,
CNESTTSU—TOITY LT Y ROEENREFNICERICRREINEVWC EEBKRLTUVWE T,
cnEEr. ALY RV YERDORIOT VXS VR (ACERLESDZVEHIOER LEDVTFNTE) (CEEES
ZBDCEFLLERLEODTYVRTU VR ERIU U TRETEDCEEEKRLTVE T,

ULHWLIERS, SATdSU—DITvRTUIVREEETDE, RICTVRTIIRDTYII Y RERE LTI,
BEORICZFIN TV ERTU Y REFBRESDREDICEBZTL £5,

TV

—RRILTSERL. TOTJ IO RRIXT LRI —DS1TSU-—DEE(CL > TRARICHEINLL L
S, ERICN—Ta VEEINZEREARLTCETHOIY L FUYREIE-LTHLETY, Tz, Bk
TJ7 I E—REICERTHEDONIZZETODI Y TV EDIY - X EBRCEHTET S EERAINE T,
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Chapter 3

—HEIRIE

3.1 W—JL/I\—&OVUE

Pcbnew ClIRALEBECLID IV REETIBDCEMABETTT:

o FEXZa—/1\— (X7 VTD1VRIEBICHDTFIRNR—IODAZa1—),
. EERY—IL—,

« HY—IU/IN\—,

o« EY—JU/IN\—,

° 7’?23‘:9) (x:l_i§$R)o .

— The right mouse button reveals a pop-up menu the content of which depends on the element under the mouse

arrow.

o F—R—K (TJ7YD<T3avF—F1,F2 F3, F4, Shift, Delete, +, -, Page Up, Page Down U ZR—X/1—"),
TR —TF—F. —MRICETHROBREZERDELE T,

RDRAO)—=rawv k@ FAAEBERIPEEOVWS DA ERLIZENTTY:
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SRR K me S SE

T3 0422 men (1.0 mik) * | E7: 089 man (35,0 mik)/ 064 mon (250 i)™ v || S | FUyF 05080 mm 200 mis) V| EBA-h -

M i:j IRFUIEUT - Dessu
¢ @ erwronmrse
B\ Emoms

$\, ESH0uR

=LY

L rOdlR

E

=5

R skrieme

L
i
HE D eEHUAN

2 kAo BB G okl st

>
+ 307147 TR0 1 Module Ol 16 pins, pads eliptiques
o OIP-ELLI00  dilidi 16wrl  §-D-F% DIL

TL6H  X13NST200 ¥ 3928000 b 131572000 cy SRSZB000 dist 144166 mm

gs
']

32 YVOXOAVUE

3.21 EARLIVIUR

o« BRIV

— Single-click displays the characteristics of the footprint or text under the cursor in the lower status bar.

— Double-click displays the editor (if the element is editable) of the element under the cursor.

o« RRRZY /IR1—)

— Rapid zoom and some commands in layer manager.

— Hold down the centre button and draw a rectangle to zoom to the described area. Rotation of the mouse wheel

will allow you to zoom in and zoom out.

« ARSIV

— Displays a pop-up menu

3.2.2 JOYIOTOERE

JOvoEBE. RE (). 5. D&, HBRT5RERETIVFEIRAT1-N5H8TT, S5c70
W O CEFNAHRAL 1— & A~ LTEF T,

JOVvIODRIEVIRRI VEBULERS VIR EINT CETIEETEE T, TOBRMERQRIVERIET

BELED,

RwbkF— shift A\ Ctrl DELE SN, DL shift & Ctrl MAE—EICHI CE(CLD, TOvVvIDEBET,
RE. [ElER. HBEROWSNHAOIVY RATRICREIND LS ICEEBRIREINTET:
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1R avUR
VORERSVEHRLUZZE JOvozBamLE T

Shift + VORERS VEBRLEEFE JOvOERE (=5—) LET
Ctrl + VOREROVERUIZEE JOvoO%E 90 EQESEBET
Shift + Ctrl + YVORERS VERLEEE JOvOEHBRLET
VORRRRI VERLUEEE JOvOEI-LLET

JOvO=BEY 3Ha:

« FILWMUBICTOVOEREL T, BREZREIDCHICVIIRDERI VERIELE T,

« BEEF v LILTBICIE. VIRDARSIVEFHAL, XZ1—H5S5TOvIDF v ILILERRLET (F
fzld Esc F—&HHULF T ),

JOvOEHEEBEY3IRICAETT—HPEINTUEWNMEES., JVTFEXNAZ1—&RTU CHEBPIREERIRT S

EHICIFEKDDICYIROAGRI VEFALEY,

ENENOTOY IBEICHLU T, BRD« YROEFEATIE. WK DODWDEREFICREL TRIFT SN
TEEI,

3.3 SV w kY XDER
BROLA 7Y D—VILETU Y REEBBILET, EOY—ILA—OF < IVEFBLTIY Y ROZY
/A TEGOERBENTEET,

EBBEODTVYRYAXETEIN. I-T—FEDIT VY RYrIEITHNE BEDLEOY—IL/A—OROY
FIOVIAHBVNETYTFIAZ1—2FALTGERIZCENTEEL T, I-—F—EENDT VY RYT
X XAZa—N—NS5TE > TJIVYREBRLTCI-Y—-TVYRTHRELI T,

3.4 X—LLUARILDOFRAEE
A—=LLANIE, UFICRTLSETETCEREISCENTEXY:
o AVTFRAMAZ1—ERE (VIRBRIVE[FEOT) . HLIBX—LERRLITT,
« RDIT 703 VF—=FEALIET:
— F1: Enlarge (zoom in)
— F2: Reduce (zoom out)

— F3: Redraw the display

— F4: Centre view at the current cursor position
° 7"327]_\’(—»5@%\3'@35@0

o VOXRRRRSVEHLULFFcHAREERH & ZORBEX—LTYULE T, (Windows RETTIL. EME
LIFWCERBHDET,)
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3.5 N—YILEEEZEDRT

ERDY—ILNN—=(CHBIVF/ mm IDEX 71 IVICEDIBIRICEL, A—VIVEBEF ‘7 VF Flzld
‘mm’ TRRINZET,

ESS5NEMMNBIREINTE. Pcbnew ([FE(C 1/10,000 7 Y FREETHEL F I,

T EEBEFEHOXT—S XNN—KRRTY:

o« MAENDX—LEE,

o N—VYILDOIENIE,

. D—VILOMHETHIE, 22—/ A—EET EATREE (o) EEEOMET 0,0) CRETBZOTEEL TR
T, L. A—VILORERC O L VIEE B (CETRRENET,

FRA—VILOETNIE L, BEEER (¥Z + AF) TEXRRCEEI I, chd EV—ILNN—D7 I VE[MBAL
THIBTEEI,

X 2768898 Y 2.581496 dx 2.768898 dy 2.581496 dist 3.7856 14F

36 F—R—KRIOVIYR-HRvhkF—

ZL DAV RIEE, BEF—R—RICEDRFAIEETT, ANFERIINWXFOESSHCEIDHE TSN TV,
FEAEDRY FF—(F AZ21—[ERRTNTUVET, RRSNTOVEVRY AF—F LIFOESDTT, :

o Delete(Del): JW TV LPERGEHIFRLE T, (TvbTUYRE-RILREERE—RABHIIBEDH
EITAIRET I, )

V: EERDL AV —ERVTCRESNLELAV—(CUIDBEXIT, BIgPEIET7HNRESN. R7ZOL 17—
DIEEICBITLE D,

e +E = TVIOTATLAVY—&R HBIVWIBDL ATV —AEELIT,

« 1 ETCORYKRF—DUILRERTLET,
AR—X: ENEZEE LY RLET,

3.7 JOvVOTOIRE
TOwOERE. RE (@8, 85, D& YBT38REL. 2TIVFFIRX - 1-NSEFAETT. &5
(7O O CEINCEHRAE 1—EX— L TEF T,

TJOVvODRIEVIORRI VERUENS VIR EEBNT CETEETETE I, TOBMER>RIVERITCET
BELE I,

Shift H\ Ctrl M—D, B\ shift & ctrl MARE. $3 03 ALt BRI (LD, TOVIDEEP. K
#r. [OER,. HIfR. EEVWTNHAOIVY RRTRICKREIND LS ICEFHEIRTINTT:
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R

e

VORERIVERURTE

JOvoEBEsLET

Shift + VIOXRERS VERUIZEF

JOvOERE (Z5—) LET

Ctrl + VIORERI VERUIZEE

JOwvDO% 90 EEREIEET

Shift + Ctrl + VORXERSI VERUIZEE

JOvOZEHBRLET

Alt + VORERSI VIRLEEE

JOvoEEELEYT

JOvD - AVYRRETEIr705 - D YROBRKRRIN, COAVYREBRAIS 7 TLERBIRISC

EMTEFTT,

FREOEDIVIYRE, ACIVFTFFIMXAZI—FREIRT—TF— (Esc) EHTCETRDHI CEMTE

9,

JovynEfE

Mi] MxFrMThEEEE
HoysEnti M EREE S
MEgEEtn IS RAFLPEEED)

W-rESEE BEFICBRLEFATLESEER

O#EFRL1T0PATLESTO

seven

3.8 7O THEONDEN

in
TEEERTIBDDICHEATETIEMEIYFE mm T, FHITDIEMNIT. EYV—ILNN—ICHBZ 7V
mm
= AEHUTCBIRTEE I, HILWMEZANT BIRRICIE. BOBEMNEANTEEI,

NIFARIBELBMIIRDESDTT:

1in 1 inch

1”7 1 inch

25 th 25 thou (1/1000 inch)
25 mi 25 mils, thou &RAIU
6 mm 6 mm

W—ILERDESFDTT:

o MUEEBNUDOAEICIEFAR—IAZEANSNET,
s RUID2NFRITHREETTY,

o« BEUARERLBIRBONERES (, ) EFEALTLBSETIE. EUZFR (. ) EAUKRICEODNE T, /&>

T1,5& 1.5[FTS5VRETCIERCBKRTY,
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39 FEXZa1—/\—

FEBAZa1—N1—F. T77I (FRHLAHERE). REATVav, R, Z7OVEROAILT T 71ILADTHE
AERELET,

JPME BRE BTN EER ERw BEI® TEQ Y-MD FIU-MD ALTH

391 U7 XZa1—

T7IUXZ21—TIETU Y REROER., Z70Ov REFITHEL, PUVRERT 77 ILDRPFIAFH. ESAHFN
TEEI, BEIT X —CHEAITZIEBELET (CenCADIAER) 3£ TEET,

3.9.2 REX_1—

WS OO DERERICH I BRMEIVY RHRHD T

393 RARXZa—

RNDIEEMNERERIRET I :

o L1V — - VR=—Iv—DRT/IFRR (RAL AV —PZOMEROBERIR, BERRROEREEIR,)
. EEEREHTEY—ILA—ORT/IERT

e SATSU— - TSOY—& 3D Ea—T7DXKRR

o X— LBSRE

o TUwREBDETE.

 WEE-—REIVESZ - - E—ROZRER

e

A—LK¥BEE 3D E1—7 (3D ICKBERERR) "D E T,
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3931 3DE21—7

3D Ea—7EREEI, YT ERLET:

Fo = =

ke BE®

W AAR ML AR av t ¥ D

-----------------------------

dx 0.00 dy 0.00 A 164

394 L7y - XZTa—

2 DD T7O0RY O XRFBETEET:

o LTV—DHRE (L77—0#. 2Bl BMELNRT)

« THAY - L—ILORE EREET - Y1 X JUTSUR)
BEEYXZ1—TY, FTRORABNTETII:

o TFRAFDKES LHBEDIRIE,

o NYERDTEERK.

« NS - LIZk-LAV—ENIS - R—Z - LrP—DTO—-NIVBEDEE

Setup Place Route Inspect Tog

%‘g Layers Setup...

-_I:I_- Design Rules...

Texts and Drawings...
Default Pad Properties...
& Pads to Mask Clearance...

Differential Pairs...

395 BEEX—1—

BY—ILNN—ERUERETT,
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3.9.6 EfRA_—1—

ECARDIZHDEERET T,

3.9.7 BWEXZa1—
RDIEENKERBETT:
e RYENDUXLERTR
o SHRIBERE
e THAY - =L FTYVA—
Inspect Tools Preferences

" List Nets

J é&‘»‘, Measure

Design Rules Checker

398 Y=L XZa—
ROIEENRERBETY:

« XWhUXDO—RKR -Sr7O0&RTR
. BRI S EiRE BH

o SATSU—NSTvrTUY~EEH

o Freerouter & MEH

« Python XD U FRIVY—)L

« NBFST1>
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399 REX_1—

ROIEENERERRETY:

e JYRTFUVKRSTTSYU—DER,
o —MBATUIVOEE (BALLE),
. ZTOMEITRA T a3V DEE,

o MY RF—T7TILOER. RE (HLUBEFA).
3.9.10 NVIXZa1—

A—H—9Za7ILEN—T I UK (Pcbnew [EDUVT) XZ1—ADTIEIERHLFT,

3.10 EEY—ILIN\—IcHD7rIVDOEH

C MDY —JL/IN\—IE. Pcbnew DESEEREANDT7 O LI ERBHELZET,

iRy -y =1 QaAcQ 9 &K waran B EBH
BE8: 0.250 mm (2.84 mils) =~ | FF: 0,60 mm (236 mils)/ 0.40 mm (15.7 mils) ™~ % JU9E: 0.0025 mm (0.10 mils) v~ | BEA-L v~

R
illl ST > - EEROER

=
S BEOT Y NERES— T
e

TV ~ORERE

113 R=IYAZXOBRE T 71 )LOTFO/ T+ DERE

}:::l SIS U—FRIE PCB Dy TPV NERE/RTRIBCHICTYRT
DYk - IF«5—%&R<

m SATSU—PERODIYSTFI Y RERRIZITVRTIIVRELI—T %

F<

BERINOIYYRM Undo & Redo (1 OEZR)
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FUVYRAZa1—&RTID

POV XZa—&XRTRID

A—=L1VEX=LT D (BEOHDEE)

BEOEHEE

F—hX—L (R—VEBEACT 1Y )

JybZFUYRERETFINERRE

EX 2l o 2| @| D (IC
O

Xy EYUISOEBRE GEIR. Ftdd. 7 X JV/IRTID)

DRC (FH1VIL—ILF T VD) : EROBEF T v

g

B.Cu (PgDn) e

— 1

D—FV 5L 1P —0D=FER

L1V —R7DER (BRRPICETEREBELZBEDIDEX XL 17 —%&

XE)

JybkUVRE—R BMCLEBS. AVTFINXZ21—TIJv R
Y RFFUIVERT

FRE—R : BcLEBEe. JVTFIXNXXZa—TCIb—F 1V 5F T
IVEERR

B#E1L—5S Freerouter AT 7 1ILDTVHR—k /IO IR—k,

Bg @ B

Python XU P~ VY—ILDRT/IERT

3.10.1 @BV —JL/N—

B 1000 mils (0234 | o o = memamiR,

R _
£ 35.0 mils (0.83 n Y3 T TEORR,

i

BENECHRIE: FTLU VWERROIERBICBMDBG. BEORKR LN SIHIT S5
L W\ ES#R%Z BT DECRIBANERE

B oy L =
i3 Fs 0010 mils 10,002 5w kY1 ZOER.

A-L1000 Z— LR,
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3.11 /BY—JL/I—

CMDY—JU/N—(3. Pcbnew T PCB ZREI SZOHDIREY —ILAD 7O ERHLTT:

Select the standard mouse mode.

Highlight net selected by clicking on a track or pad.

u—f.g:
D_ré?

Display local ratsnest (Pad or Footprint).

Add a footprint from a library.

i

B s 6

©

Placement of tracks and vias.

Placement of zones (copper planes).

Placement of keepout areas ( on copper layers ).

1--2 | Draw Lines on technical layers (i.e. not a copper layer).

Draw Circles on technical layers (i.e. not a copper layer).

Draw Arcs on technical layers (i.e. not a copper layer).

Placement of text.

Draw Dimensions on technical layers (i.e. not the copper layer).

Draw Alignment Marks (appearing on all layers).

¢ w9 00U IRE

€ % 12 Q

Delete element pointed to by the cursor

Note: When Deleting, if several superimposed elements are pointed to, priority is given

}%1 :

to the smallest (in the decreasing set of priorities tracks, text, footprint). The function

”Undelete” of the upper toolbar allows the cancellation of the last item deleted.

%

Offset adjust for drilling and place files.

Grid origin. (grid offset). Useful mainly for editing and placement of footprints. Can also

be set in Dimensions/Grid menu.

« JYRTUYK IR BARY—-Y, TFEILLEDEE,
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e RYELRENTST R
o J—k GER. XET), 5T vIOBREEDIER,
o« EERDHIR,
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3.12 &Y—JL/I—

COY—ILNA—FRREHEA T a v ERBLET,

Bl RE

2%

—+

ko,

L‘-"—"I
o=

=W xgo 558 G

ZEW A0 8BGE

rns DRC (Design Rule Checking) on/off. Caution: when DRC is off incorrect

connections can be made.

Turn grid display on/off Note: a small grid may not be displayed unless zoomed in far

enough

Polar display of the relative co-ordinates on the status bar on/off.

Display/entry of coordinates or dimensions in inches or millimeters.

Change cursor display shape.

Display general rats nest (incomplete connections between footprints).

Display footprint rats nest dynamically as it is moved.

Enable/Disable automatic deletion of a track when it is redrawn.

Show filled areas in zones

Do not show filled areas in zones

Show only outlines of filled areas in zones

Display of pads in outline mode on/off.

Display of vias in outline mode on/off.

Display of tracks in outline mode on/off.

High contrast display mode on/off. In this mode the active layer is displayed normally, all

the other layers are displayed in gray. Useful for working on multi-layer circuits.

Hide/Show the Layers manager

Access to microwaves tools. Under development
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313 OVFFRAMAZa1—&f>EBRISIREEE

VOREEDUWDIBREIAVYTFIAMAZI1—HAZEET, TORBREND-VILREELRIERICLO>TEND
EJE

NS RANDBELE T O X ERBELTT:

o "RADERE (A—VIMIBZEAPRICEKER. X—LTY, A—LT7Dk, HB3VEX—LDEIR),
e JUwR -1 XDEE,

o TEHICERLETORIVIYVIICEID, BIELTLBERD/ISAX -5 —ZEREARETT,

MFOXROV—=r23vkEaYTFRE - XZa—REDLDICERRTINBIHNERLTUET,

3.14 FAHAIEELE—F

JVFTFIMXAZ1—ZFEATIHEG. 3 DNDE-—FRAHDEIT, CNSDE—RICLDT, IJVFTHFIRXZ2
—(CHBFHENIVY RIE, EBMHBVWIHIBRES NI T,

&

}-ﬁ tj:l; SN J—VIE—R

&

}-ﬁ Bz JwkTFUYRE—R
j:!: B BIRE— R

3141 J—YIL - E—F

o REREBOIVFFIL - XZa—:

o« BIRUIEMELTCHOYFTERX - X 22—

X SPIPPOR T 5% & B

e BIRUEDYRTFUYRLETOOYTHRXE - XZa—:
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L
" e
Q
Y
Y
(s
R
Y

X

3.142 Jw kYUK EF—R

L)
JykZPUYU N - E—RTORUAH (}'ﬁ a%)

o REIREKNDIVFTFAL - XZa—:

XHPPIP PO My S BE
R
H

o« BIRUIEMELETCHOYFTFERX L - X 22—

e BIRUSZDYERIUYRLETOOYFTFER R - X Za—:

22 PPOWMES #8 o 13

3

Q
E
&
@
@
o
o

# 0 .
Y v 8
¥ : .
iaz
5 [
X
LI

3.14.3 BEHRE—R

EERE—RTOREUCA (:Ji:k E=R))

« REIRFODIVTHFX L XZa—:

]

F
33
H
g

=]

X PP O PO M L
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o« BIRUIZEMELTCHOAYFTFERI - X "2 —:

XieP o pBEFTH «

e BIRUEDYRTFUYRLETOOYTHRX L - XZa—:
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Chapter 4

o)X D BIR1L

4.1 TYUYVRERAOERED VD

—R&C. BEERERYSYISTPAIVCEDTTIIYRERICUYOENE T, ZOXRY LU SGES. O
REER T BEHICHEmO>EEBRITT + 9 —CTERINE I, Pcbnew (&, Eeschema F/2(3 Orcad PCB2 THER
LRV EJXRD7AIVERHAHAIETT, ORRNSERINZXY RV ST 71ILE, BLOIVR—
RYKCHGTBE Ty RTFU YR EEBEREITEA. TDRSH. FRDEBHAREICED T T, COFBELE(C
&£O. AVR=RVEETY STV Y EOBEEMTAMTNONE T, KiCad [CHWTIE. CvPcb M DEEEM(IFDT
SHICERAIN, ““cmp” EVWDSRBIDT7TILEERLE T, CvPcb (FF e, CHBEBEFHAL TRV KUY I RD
7TILVEBHLET,

CvPchb (3. ERBRDBREBETCHDT v TV Y FOBEID U THEEZREFEL CULSE” X5 v T T 7 1)U (stufffile)”
*.stf ZEHHNITBCEETRETT, (FAVR—IXVEDF2 Jr—JLRELTERBR I 7 1 ILANYVD T ) F7—~
TBCEMTEFT,) Eeschema Tld, JVR—XVFZEIE—TBEVWSCERFRARICTIVETUYREIDYT
NDIE—EEKL. BOBEES (incremental) 77— 3 YDeHICY T 7 LY XIEEF (reference designator)
EREIDHTICRELE T,

Pcbnew (FZBEINZRY R JXST7AI)b .net & (FETBDES) .cmp T 71 IVEHRIHAHZT T, Pcbnew TE
BIJYRTUYRREEINDE., CvPeb ZHEEFTULHES TEBRDLSIC ccmp T 7T ILISEBEHRINE T,

"KiCad C&(FU®»” YZ 27D KiCad FEEDRNNDE(CH DI, KiCad DEFETIO—ZRL TH D, KiCad
EERIDIBZYV IR I 7YYL T 7 ILEEDLS(CRIAT S M ETRLTUVE T,

4.2 V) ENROIERFIE

Eeschema CEIEERZ/ER L 2&I(C:

e Eeschema #HRALUTXY AU REERLFE T,

o Cvpch ZFEALT. KYRIUILT71ILOEIVR—KXYEERIGT S (TUYRERTEATS) Jv k>
DY RICEIDHETEY,




Pcbnew 31 /131

o Pcbhnew (FEBENEIND L. BEINEXRYRIILEZZHAHT T, Fle. TVERTUIYRERIRITDHD D
FTIVEHFRHAHT I,

ZTNNH5 Pebnew (FEBMCETCORELTY TPV Y RERHFAHE T, TV TFUYIFEBIZEEHTE
WREICEETE DL DD, EIROEIZEIUMNAIREELDE T,

4.3 TUVHEROEHRFIR
(FUYRRREFRLLET) BERMEESNBE, RORT v TEROBSEINEEDEEA

e Eeschema ZFAUTHFRRX VLI RT 71 ILEERLE T,

e BIEMOEBEANFRIVAR—XVEESZATULBIES. Cvpch ZFEHALTHLIZTVvERTU Y REEIDYT
N EnFE A,

o Pcbnew ZiEEIL., BESNERY NI IXREBHHAH (TYvRTUIVRERIRTDSEHODT 71ILEBHRD
AH) LET,

ZNNS Pebnew [FFR T v ETFU Y SEBEBRICHHAS,. FILVERZEML, TREEHREHIRLEI T, C
DB TAD—RT7J)F—2avEeFEN, B (PCB) ZER L. EFI 3HE. C<—MRNLFIETT,

L

4.4 XVEYUXRT71ILDEHAY - TV =TV DAL

a

441 S rFO5KRvIR

PoaVIB ©hsPHEITCEET,

EETIS
Iy DER FEERS
SEEZE) O FEOFHAEEBAE
Q54L25YF Onlk
FoTUNOTER FyUEHCELER HLa
O @ FURTUSDFRN
Oz= o8
F-tEEEROEES
HELiHoReoh
@8s A= TETR AN
Qi

OF31 5 - EBOEEEEONS. EEANETENET.
O#fLurE-F

Fy YRR TP

C:¥Program Files¥KiCad¥share¥kicad¥demosttest xil_95108%carte testr| | #32
Messages:

Filter: [ All Warnings Errors Infos Save report to file..

4.4.2 RIFHAIRELA T3y




Pcbnew 32 /131

Jw k7YY RDER AVR—XVEHIUCHLTIERLEDT Y R TFY
VREMATOLSCUVOEINZET, c BEDU VD
FVIPLYRTY, (BEFAT3Y) @wIBDT )
T3 VHEEINEEZEE, 91 LRSSV T
BROB7 /77— 3avRICERATEEXI, KFhl=7
F23av)

PAANUMINOYN - & XYk UIRADTY RTFY Y RABREINCIBE:
HOITYRFUY RERFIREFHFLUVEDICERE
LED,

REFHGECHR BEOEEREZER. IRE@I>—DHIEREH]
BRLE I,

Ry XS OVERS Ry EYUIRCEEVWEREDT Y T Y ~ZHI
BRUE T, "Ovo BEDHS T =TV ~EH!
BRENFE A

4.43 R ITVvETU Y RDHEFIAH

GAL (OpenGL/Cairo) BIEICRY R X LT 77 ILORICFHR I v L FU Y RREDH > EFEE. ENSEEEHHN
[CEESEVKDICTHMATINT, WFHDERNBHTREIT S EMTETET,

1
FPA1134

d — | — |
CONBSC4-BOB200 ¢ o, oy, NFET |
c8 x —

B
| BASH1 HAE
[— 4 [

0813 -1¥1T-57-F
5

I:] D 1N..-.237'B 8.2v = .
D3 m

e o9 (5w
CONBS04=B08200 P52Eii 2 BASE1E .

|:|... 20 €5 4.7uF, 100v T2 i
H

i 1

220uf, §.3v P4 QE Bl W
BASG1s ERE 1“5
t J L, =t

BEERCRY RIS 71ILORICFHRITY LTIV RMREDMNORIFEE. ENS(IIEEMICERFA TN TEE
= (0,0) [CEEESINIE T,
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FRIJYRZTU YR E—DFDIBHL TERDICENTEEFT, LDRBVAEIG. BEMNICZENSE (ELSHKL
£DIC) BEFTEDCETT:

@
TJYRFUYRE—REFPHF+TCLET ('-ﬁ)
VHZANA—VILVEBE (IVE—RY RHBHNTOEN) SEEICBETE, ARIVEI U LET:

0 »rowionmess

‘o!o 7O~V SB/EE

\-\ EROm= X

%\ EsEoER

=] el roEn

] F4

[ P [
i& =TombUstormEns Q L7 P2

Gy -oEsE F3

R sEx-L e

@, x-Lo#R

=2 mprogs

K =

o« ERICBICOYRTU YRS BBEE. “TLVIy TV Y N EBEHEE” ZF RLT I,
o YOE (R CTEREMENT ). “ECOITYVRTIUYEEHRE" &FIRLE T,

RDADV—=223 v CZEOBRERLET,
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COMK 1P

o ] LE- .
v 1.

11
ME9MALE

B3
S =T S
- [
' _PLFEETY . Stw.PUSH_ | | SY¥_PUSH || SW.PLEH
COHRH_S |

COLER E

LT )
FIR W R - e
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Chapter 5

L 47—

5.1 (FU®IC

Pcbnew (& 50 DEEBL 1 V—CTIEEIT D EMAIETT:

o 1~32 DBIAL 17— (EHRA)
o 14 DEABNMNAREOTVBETIZAIL - LT —:
— 12 DRTIEE>TUVB LTV — (RE/EH. & 6): BB (RVR) (Adhesive), /\>FR—2 ~ (Solder
Paste), ZJLDO XD ') —2 (Silk Screen), /\>5' VY XD (Solder Mask), J— k1 — K (Courtyard), Bi&

(Fabrication)

- 2 DNEHL 77— BN (Edge Cuts), Y—I (Margin)

e 4 DDWBICHU TERATET3MBIL 11— OXVk (Comments), SRETEEET 1 (E.C.0. 1), HEEFIE
T 2 (E.C.O. 2), & (Drawings)

52 L1v7—ptvkr7v>
XZa1—/)\—h5 L1rv— -ty 7y EBELLESHICE. F1Y - )b—Ib > L1V — - v 7y FEREIR
LET,

BRELIY—OH. ENSORBIEHEEREL T T, READT I A - L1V —(F RLEICREITSEN
AIEEC Y,
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LAY EybhFyT x

Ty AN-7 EEEY =RE
HAGL vz v |16 mm

i
&5 gkl 517
Off-board. TAME  *

ECrivd

[}

FFab

O

Off-board. S4ER

FAdhes Off-board. Z52F

&

FPaste On-board, #&F&E

On-board. #5458

&

ESilks

&

FMask On-board. :E&E

&

[Feu | E58
[Beu J =58
B.Mask On-board. &R

&

B.Silks On-board, :5H#E

&

B.Paste On-board, #&F&E

&

B.Adhes Off-board. S5ER

&

B.Fab Off-board. S52F

[mn|

B.CriYd Off-board. FANE

SR

Fotl

Edge.Cuts

&

53 L7V —0NExHA

5.3.1 & (%) L1 —

BTV — ((Cu) (. BE/ FEERKRS LUOBEHAE (rearrange) CHAINIEEDFEL 7V —TY, L1V
—&BEF 0 HS51BEITD (1BEOEEKELrv—, RH) . 31 (BEEH) TEDOHOIT, BRIE APL 17V — (BFS 1~
30) [CIFBEBETEITELVDT, FEB 0 £ 31 DLV —FEITR BPRL 1TV —TT,

FEOEMRL 7V —(IRBIDREMNAIBET Y, BIEL 17— (ENEBIL—2S — Freerouter ZERAT DIFE (CEFNLRE
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ZOHRENTY STV Y LZEFERITBIEICSISMANDEINSTT,

743 AVSOF JILEEERE

B#REZ ZTHIC (Esc F—ZHWLT) —BELLTIYR TV Y LEFEETBRET S EHNREICEDH
EULNEEA. “RDTY TV Y EEFEE” VY REfAT L. FLELRECAINSBEEBREERRY—
FCTEET,

“TLLWIY RTFU Y REEBRE” VY REES L. ERAEORAIICEESNTUVELW I v RZFU Y DB
BEENTEET, JybTFUYRE “OvD” LTUOLWEETE. ERAEORRIICH S TY ATV Y &R
B3 CE>@EBOIEA,

JykZPUYVER ‘OvD” SNTULBBETE. JYRTFUVYRETVYVIOREROY YO L, JVYTFFIEXZ
1—H5 “TybTUYVREEEEE” IVYRERES[NETY LTI Y SIBEESNE T,

7.44 #HF

Pcbnew ([FEIRDERICL>TT v TV Y FORBENARELREE BEBNICREL X T, TOERNEEFHFL
EEETHIVEEHDIEA (FAEHBVIEEIDRENRG D TELL),
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HEIRNEETIEIELLTE. TOAEERBELC TOLITNEED T EA, BUTUNIE, Pcbnew (FEROWERICH B
EDEARICHBIEDNERXANTEET, Ftklc. AEBICEIDRENGBHBEE. COWMETIRIEALC TLBIRERD
NEI,

Pcbnew (&, EAROERANS T v T Y ~OEENIRELETESEL £®, BE(CRBINEZREYT BTH.
BIYRTU Y hECOEFECIER (CREITETUEET,
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Chapter 8

FCfR/ A\ S X —5 —DERE

8.1 IHTEDRTE

8.1.1 XA VHFr7OINDF7IELR

REEEL/IISA—F—(F, LBXZ 21— N—CHBROROVIFIIOIIAXZ21—hS5T7IEILET:

CCT “THAVIL—I" &8O, “THIVIL—ILIFT«5—" F47OJTHRELE T,

8.1.2 BENETE
BEDEER. FHY—ILN—(CHBEENY — LN —(CRRENET,

BR45: 0.250 mm (9,84 mils) * ~ || E7: 0.60 mm (22,6 mils)/ 0.40 mm (15.7 mils) * ~ % 1 E: 0.0100 mm (0,39 mils) ||| aE8X-L ~

8.2 —REERTE

“—MRERE" (I EBRAZ21—/1—D “BRE" —» “—RERE (G)" hSHUHULET,

NI “—REE 05« PO TY,
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EEARDIER (CIAETL /IS A —F — (I T D@D TY:

FAREIFDAREE 45 BBEAICHIR: BRI XY LIHINBEEE 0. 45, 90 EICHRL T,
ST TRy S g BEREFERT Bk, TIX Y EM2 DRREINET,

o REBRORKRZHIR: BfEPOEIR. NRERMUZHVRRE BFRIICHIBRL 95

o YVIRT v DIy R D—=YILORARD/ W RIEED, /Ry REFBOHFRICENNK T,

o VORT + v ORR: N—YILDORARDEHREHCTED F T,

8.3 XVhkIDOSX

Pcbnew (FBARX DR Y SCEYDEIR/ A SA—F—EEBTCETITI, NI A—ITI—QFRYLDIIL—TEICESE
INEI,

e XYRDHIN—TERYVRISIREBUET,

e “TITAILE" DRV KRISINRTFEFELE T,

o I—H—(F, RIOXY KIS IXEEBMTEZLT,

XY ROSX(CE, UTORBZEEELEI:

o EIRIE. E7&E E7PRVUIL, YroOEPR. v1roOET7 R,
e DUPSUXR (Rwk, BiR (FREET) BOERE).

o ECREE(C Pcbnew (3. {FRETZIIRET SWMIRDR Y SCHIGT SR Y IS XD TEHR/ISA—5—ZH
BHICERLE I,

8.3.1 MR/ \SAXA—S5—DEE

BB/IASA—9—(d “THAYI—IIFr5—" TEBRLFY: LBAZ1—1R—H5 “FHrYIL—IL" -
“FHAUI—I" ERTF T,
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832 RXRVKOUSX-IF+a459—

“FHALY=ILIT =" D “RYRISIIFT«9—" 3TR=IICLD. UFDZENTEET:
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o RYKISXDIIL—Fb,

FIA-I IF45 *
[(FIFTZA LT 70-10 T~
EXTErH
JUTSVA IR EFE EF FUIL V{JOEFE T{Z0EF FUL
Default 02 025 06 |04 03 01
Em Al =7
SIS
*(£0 =2 " (20 e
EST Fub I5R
Default Default
<< 2TER
2THR >>
Ayt=3i
HED 2 HRT: Ok
ECHMEE: 0.2 mm
E7OBME 0.4 mm p—
A DAL FOEME 0.2 mm

8.33 SO—/\b-FH1> - Ib—IL

“FHAII—ILIT =" O “SO-NILTHF1 V=L BTR—IDHFEIF. UTDO@EOTI:
« JSAYVRET (BVH) /RUw RiR—)UL (BH) OFERART /],

o« YOO TFDERAT /A,

o FIREETICNT BHFAR/IME,

BEURIMEL D ENSVMERH OZHE(E DRC IS—HRENTNETT, TRII2FBEODITR—-I (HJO—
NIV - 751> - JL—Jb) TI:
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EF e
£z L)
E73 [ ]
EP 8
£z K8
EF6 ERG
EF7 E®R7
E7: e
EF9 =
EFi0 R0
EF B
EF2 [ 1]
Yort=3:
RiEnRMEEE: > [EEoa]
BCHROE)4E 0.2 mm
E7OBE 0.4 mm +oubl

TAIOE FOBIE 0.2 mm

COFAT7OTTCEIEBIREE TN A bwvD (HE) " EANITBCEETEFET,

RIREFIC. RYBSISIOTFIAIVMEZEFERATBIRDDIC, HEICHBEEZERL TEPRERRBICERY S
CEMAIRET Y,

N INSVEIRE I XY RS SNERES THITNELESHEVL SEBLU L) (critical) FARTRICIIEF
ED

8.34 E7I/IISA—HF—
Pcbnew [ 3BEODE 7 ERVNET:
. BBEY (BEOET),

o ISAYVRIFERIERUYRET,

« YAOOE7, CNERVYRETZICBTUWEIMR, MIDL 7YV —HSZORAEL 17V —~DEF(CHIFRS
ngjo %;h.«':_)(g: BGA @EV’E?E%EUW‘EU@D{V—(anﬁjézt’é%z\ btb\gsa-o Eﬁ%@lﬁf%(galf
BEhE<, L—F—TRHBEITENET, TITIFIERTIE. EPERCRVIMEEED I,

FIFILETIE, ETOEPIERAICRUILDEZERFE>TVED,

SO-NIb - THAY - ILb—ILDITR—IT, CNSOETDRNIBEEIBELT I, CCTIEBELRELD

BNSVETHEREICRBDNSE DRC TS—HERSNFET,
8.3.5 MCfR/ISA—5—

FASNBIBRNDERBEEELTTFSIV. CCTHEELRELDENS VWERENEREICEDMNSE DRC I
S—HERINE T,
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8.3.6 ’KHUrX

FRDEBIRS LCET DY A XEFTEHTANIT B ENTRETT, BRI BHFE. BEDRY LTS IDEDH

BE®
SEEgpEsoEEs:

DOICREICIGCTINSDEZFERATEE Y,

8.4 HARYHIILT LS

8.4.1 FECiRIE

BEFHERBIEITREHMEEFERAL. RMESCCTERTIEICREDTTFE L,

L=<[ly] 521 DSR2 P52 3 HS2 4 HS2 5
mm 0.8 0.5 0.4 0.25 0.15
mils 31 20 16 10 6

8.4.2 % (DUFPSUR)
==I|y] P52 1 S22 P52 3 D52 4 P52 5
mm 0.7 0.5 0.35 0.23 0.15
mils 27 20 14 9 6

BE. RNOUTSYINER. RNEBRBIOAMEELD T,

8.5 ZNhDHI

8.5.1 RWBEFIEI/III—VD(E

e DS XR: 0.35mm (0.0138 TV F),

o ECHRIE: 0.8mm (0.0315 1>V F),

o IC HFXUTET7D/Y RER: 1.91mm (0.0750 TV F ),

e T RDYU—LERRD/IY RERR: 2.54mm (0.1 TVF),

o OS50V RIGIE: 2.54mm (0.1 TVF),
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_ éééLargeur
% = o 2,54 —>1000
0.35mm(>138] il IDINING L ooamm 1000

8.5.2 1ZEEMLE

« DUTPSUR: 0.35mm (0.0138 7V F)o

o ERHRIE: 0.5mm (0.0127 1> F),

o IC /Yy RER: /1ty FEICERRE 1XEBSE. BORFOESHNEREBERICTBZHIC/IY REMELS
LET (1.27x2.54 mm — 0.05x0.1 1V F),

o E77: 1.27mm (0.0500 T 2 F),
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Dim : 1,27x2,54 [->500:<1000)

Lafgeur
0.5mm [->197]

8.6 FENECHR

BCIRDBEIEMZ Y ~O— LTS BWE—DHEFFEEICLDFEFLIDT. FERIGEHF I ITHTETIHENK
<HDFET, HIRE. BRETTFEBREHNSFEHETHROLZIESHAVVTL LS, ZDHBE. EBRELEIL, 7
FTOJBRETIIIWNERSIDBMUCKREBERDLSICLE T, ZDET. MO (sensitive) (ERIREEIFEINE
TY, EODITHREIG. BFERNALELEZHOETEMBEEITSZIETT, ULH L. BEERKRE IV ETFTUY
FOMNBERDICEIDAREREHELEBIT T, BS5<BRECTIC. BEERRIE 9HD E > EEIROFEPLHLRIRIC
BU5. BODOEREFEETHRIDERETHLVKZERDNBTL & Do

8.7 ECHRIEALI (DS IRHKEE

- A
% >
R URTHF 1+ T THBIBA. Pbnew TRSWWRZ FEEREE ST ENTETT,

L}
L r

- REVICED, RYRENASTRERRTEFTYT (Y RFRIBEEOERBES Vv ITBE, TETBRY
RANA ST RRRESNET ),

fetgE {ERARE DRC (V7L A LTFIVILTUVE T DRC IL—ILICESE LIEVERISER TE T B Ao N
S52%&ED) YO LUTDRC ZEMCITBICEMARETI, LHAL. CNEERBINTIEA. FHRELIHE(CDHER
LTTREL,
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8.7.1 EIRDIER

\-\ RIVED )Y DT BERBERMBTT I I, FRERE/Ny RIEMOERETHIBLETNELED X
T Ao NS Pcbnew M (DRC TFI W I T BHIC) FIREROR Y FEIBELLTNELSEVNSTY,

VOREBNT &, BEOESHNSEENDYI ZDUBANGAEINT T, EEEZ< DBE 2 DO”RH THEHN

T (BIRE. BHEAAENTHS, RHETOBDOET), BRI U wITBE, —DHIOBMRD BT

REEETNET,

ESOBANSAE (Bl : BAMEHNSRHHERE. FrEROHBANSESA) (3 BEROES E2[AF5NTSD,
A

Ky kF— /R Y VY THDBRBERTEZT,

_\%NM S\ﬂ

LAY— - Fv YN IXDATERPIC Cirl &I T, BHEINICKESAEZEEESADRD TRIZT 3 &
SIEEDET, EIRNEBZYIDEZXDE. BROBODIEAINEEDD I,

FIRECIRDVERNEE. Pcbnew (FREFVKRERD/3Y RADY Y INSIRICKRTLE T,
STWOVwH, AVFFIXEAXAZa1—F(FRY bF— End CTERFEERTLE I,

K wwoel
o ES0HT &nd
@) =ETEEE

P 331 PORR

a0 &R
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8.7.2 EIROBEMSLURSVI

\-\ REIVBRT DT« TOR, D—YIVBRENNZFHADOERIINRY ~F— M TRBETESCEAAETT, BR
ERSYSOULRWMEA. Ry bF— ‘G EfAISICENTEIET,

8.7.3 EVMEA
AR ERAR DR (CDHRDFFTECE TP EBAIT D EMNAIRETY:

« RYbkE—V
o WYY bF—EFEALT, FHILLEBEL 7V —AUE X,

8.8 MRS ITET7Y 1 XDEFEIR/FE

RIZ(F/NRy RED Y v D UK, Pcbnew [FZDRIGT B3R Y bTSIHNSERY 1+ A& E7EEBERIC
BIRLE Y,

BEICRRESIC, JO—-1Nb - THF1Y - Ib=Ib - TF 59 —3. BIRSLUOET7ORFEY X & EBMNT3Y—
WEFH>TWVE T,

o FEBY—ILN—ICHBROYIITVIILT, BIREITETDY 1 XE “HE" HSBIRNTET I,

. L1ﬁ&yﬁr&%«jmﬁmﬁﬁmwmﬁm%TDﬂZE%H):y%¢zhx:1—m5ﬁﬁmmﬁmﬁ
EIRTRETT,

e I-Y—-ETFIFIEDRY RIS REHBDVIRENMEDESSEMATEEI,

8.8.1 _LEBY—IL/\—DEH

‘EE&:'IO.mmiIs[O.ZS‘imm)' || E7: 35.0 mils (0.89 mm)/ 25.0 mils (0.64 mm) *  ~ % AUy E: 20.00 mils (0.5080 mm)  ~ ||| SE1A-A ~

BR#8: 10,00 mils (0.254 mm) * v
BHRIEDEIR, ¥ YRIL * @FT T2 ORY ~ S BRIR
FADITY,
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BR48: 10.00 mils (0.254 mm) * ~

BC#E: 10.00 mils (0.254 mm) *
BCE2: 10.00 mils (0.254 mm)
BDE2: 15.00 mils (0.281 mm)
BL 42 20.00 mils (0.508 mm)
BL42: 30.00 mils (0.762 mm)
BL42: 40.00 mils (1.016 mm)

F'7: 35.0 mils (0.89 mm)/ 25.0 mils (0.64

ERAY SERBOFEIR, VX ODRIIDEFEICRY RIS
ECY, fDER>TO-/NILTTAVIL—ILIFT 5 —H5A
B UTZECHRIB T,

) *
EPZT A XDER, I VRIL* ETT4ILEDRY RO S B
BFEIRADEITY,

S

E7: 35.0 mils (0.89 mm)/f 25.0 mils (0.64 mm) *  ~
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E7: 35.0 mils (0.89 mm)/ 25.0 mils (.64 mm)
E 7 50,0 mils (1.27 mm)/ 40,0 mils (1.02 mm)
E'7: 100.0 mils (2.54 mm)/ 20.0 mils (2.29
F7: 125.0 mils (317 mm)# 1200 mils (3.03
7 150.0 mils (3.81 mm)/ 140.0 mils (3.56

T
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BT ZE 7Y 1 XDEIR, U ~OBRIOEIFECRY 5

SZETT, fOEFTO—/ NIV 1VIL—ILIFT 5 —hH

5EX-4

A Fe 20000 mils (05080 mm)

SANULEETPTETY,
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U w Y1 IOER,

ZX— LDEIR,
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EOSIEFAITDCETT (JO-NILEEEZR),

8.9 ERDIRESLUERE

8.9.1 EIRDEH

ZLDBE. EREBERNMBEBELDET,
¥RECHR (1FEH) -

S

FTROFAIOKS(C. BEREICHUVEBENATREIEZES. Pcbnew (FEFNICHVWIRLEEEHIBRL T I,
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8.9.2 JO—NILEHE

“BAREETOIO—-NIVRE" 770503, BREGI Vv IIBERY I 7Y IFLTRRINZIVTFR
EAXZ1—-h5ST7OLXERETT:

BESEHT

w
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BB MEEEE E
ESEEEE
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© r

ESE0ER >

AR >

BRLET0/0- /RS

—— A
v e

I5TEEYH >

=

IvrTUVDRREBE T
EEl >

“BRREETOOO—NNIVRE" ([C&D. ROTO—NIEBETOCEMTEET:

o IMEBIRLULTULBXRY
. EW%WO

ESLEP0T0-/LES x
RO
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REO*YRI52: Default

|@soxes tre €7 runm viooerE w2007 FuL

[39r95208 [ 05mm |06mm  0dmm | 03mm 01 mm
BEDE =2 - 0.4 mm (=3 =

SO-BNREOF T3

BEOZILOE ALY HER R h
@ REFIFORBLLTIAVMSADEERET S
O £TORBEFFIry MSADBERESS
O £TOET @BEBRQ LZhs0FyMSAEELI N
O £TORE (PFREQ ITho0xy ISR BELYL
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Chapter 9

1S T1T - JL—5—

AIBSODFaTI—F—%&FS5E, WEERRLESELTULBINRI—VURMEEL TCLWIRERLEO TP LEHL
NDFBDH. ZORADZEEDALDT, BERE T (E O HWRNICERTETE I,

RDE—RRYR—ETNET:

o EREAE/N\TSAERRECOBMISZIZTTI IO RETNOELHEDSVMERET/\7S5 1~ (EHfRSR) L. B
BRTOOV7SVR (ERE) MEDEVCEERLET,

« HUDIFEIVWERRICIEMI S 71T LERUHZS ERBTT
 FERERFESVOADICA>DTEDALCET, BIILSEHRHTT,

9.1 =%E

TS OF«TIL—F—&FEIRIC. RO2DEHRELTFSL,

VIADHREDIT SV (BR) EREIBICE THAVIL—IIWIA7O5ZBEETT, DU EE
VADT I AIVMMEEFZHEEBONBEICL TS,
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FEAYI-I) IFF X
SO FFA NIl
FUFTSR:
JUPSYA BRI EFE EF KU TAI0EPE VAI0E7 KU
Default 0 05 16 06 0508 0127
POWER 02 08 16 06 0508 0127
&m Wik =
K-y
20 v "Z0 v
Fob 953 * ok 752 "
Default Default
/T8 Default fcTs Default
/DTR Default /OTR Default
/PC-CLOCK-OUT Default /PC-CLOCK-OUT Default

/TXD Default
/pic_sockets/CLOCK-RB6  Default
/pic_sockets/DATA-RBT  Default

fpic_sockets/CLOCK-RBE  Default
ckets/DATA-RBT  Default

fpic_sockets NCCPIC  Default Default
Jpic_sockets/VPP-MCLR  Default << 2TER Default
Net-(C2-Pad) Default : ( Default
Net-(C4-Pad1) Defautt STER>> | | Net.(ca-Pad) Detault
Net-(C5-Padl) Default Net-(C5-Pad1) Default
Net-(C9-Pad2) Default Net-(C3-Pad2) Default
Net-(D1-PadT) Default Net-(D1-Pad) Default
Net-(D10-Pad1) Default Net-(D10-Pad1) Detault
Net-(D11-Pad1) Default Net-(D11-Pad1) Detault
Net-(D11-Pad2) Default ., Net-(D11-Pad2) Default i
Aude-3h
BED S BB -
ECHRD R E: 0.254 mm
E 7 O] E: 0.889 mm ol

DAL 7 O] E: 0.508 mm

o *OpenGL(3D) E—RDRE * X Z1—A T3V XK - Fv U/ RX%& OpenGL(3D) ~NUIBEFEIR, Tl
F11 F—ZHULTRELE T,

|77’.Jb'F\ WEE)  BEV) EE
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@, Z-L7IHO) Ar-r2 [y
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Oy EzER (]

M oa-7e Alte3
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2. EEFTI/CAE OpenGLED) AYIE(G) F1l

& EETYVI(AE Cairc{2D) AEIE(C) F12

9.2 /{5 — V&

=B — Y L EBMET B, TYISIF 1T - —B— RV N h X F—EBLE T, H— LB+
SCBDD. Y—LOBHIAZF—5 R A—~ERENE T,

REERIT3ICE. 770 (RvR. R5—Y, E7 (BEL) £TIUVITED, PITLICVIRES
PET X F—EMLET, HLLERE. BBINZFAFLORY MEREFSTL &5, BREDAEELE
FTOUWDTBN X F—EBTERY REREHVREEBELET,

BRI — Y DIERERDBIZHICVOREBNLE T, IL—F—([FE—FRICLDT. (/IYEDLDK) BINEL
VWEEYI(ADH. BRULRER/AS—VIREET? (BENRN) ERLDITT. VIXDRNPEENNTLDET
BCTL &S, VIORN—VILVEEBBRIED L. BLDIFISNET 1T LIITOMNENESTL &5,

BUxRY MERER D/ R /BRI —2 /E7 (BEN) LETOVYITBICET, —FTrV0&ETLE
T AELVNECETOYYITRE, ENFETICIL—FSNEIXVREBEL. BROIL—T « VI &HKT
EJE
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W—FV0%&REL, ETOHEE BLOEFSNET7ATLEE) ERICRIICE. Esc ZHLTES L,
RO —F« VIR(CV ZRIHN GFIVIICLBIVTFINAZ21—H5S BEETDREZRRT DL,
I—EEINER/INI—VDOREICEY (BEN) NEMNIET, VEES—ERITE, BENMNEZETIEXET,
ECTOVYYOULTEETREM, I—FT 1 VIHRITESNET,

JERTH DVTFEIRAZI1—H5 EBIROZBEER B ERIRIBCL(C, EBROBRIIDEIXY ~DHERA%E
“IL—k (KFE/EB)” TR ‘B (45 B)” ([CIBXET,

EE
FIFIVETE. W= —=FT7 AT LOFG/ FIMNEAR TV ILET, XFT VAL I—F v ohF T
7 LDFEIRF(C Shift ZIRLKRITDCETHEIMCTEZET,

9.3 ~SYIOBEETPY1 XNETE

FSYOlR/ E7Hr X EHAICEEFTRIEIN—FT v VIPRICEFITSICE. WSDIDDDOFERHDFET,
o BEM KiCad Y3 — A wv hEEHRT 3,

e WEHIH, AVFFIAZa—hH5 HIILEEKE 5EEIRT S,

e AVFFRMXZa1—0 IR/ ETIBOBIROTICHD Y TAZ1—HDSFHERINIBE RS,

o RV T L (FEEBICEKFESINC/IFT—Y) OIBERAUICTSICE, AVTFINAZ21—0 Big/ E7
BOFEIROTICHBDIYITXZ21—h5S BRLS v OREMFAEES,

9.4 RKSw4y

W= —FEHREIA Y~ O—F— EFPERSYITEIT, PVIT7LERSYITBI(C(E. Ctrl F—ZHL
ERSTPATLED )vDTEN G EZBULTVYIOREEMNTI JVTFFEISAZ1—H5 Bif/EVROR
SYvOERUET, BEIVUYITBICETRSYIERTI BN, Esc BRULTHIELE T,

9.5 A3y

W= =3, BIRE—RTEREFIC EEHIN JYTFILXAZ21—N5 BIRF T3 VERBICETHRET
LI ROKSED+ VEOHEETET, -

FTFaVEUTOEITY, :
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e E—FR-JL—5—MRDRC EREEDLSIC/OIMNBIRT S (HLDIF. REEBELERR, F)

« EVORLDIT - BUMDHBE. EVEIBHNEIVEDE LTHERON, BLOFICRDO>TADISAD L SICERS
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« BEIv VT - BT BE, -5 -IREVERLOFBRDDIC, ERULEKEREY BIRE, /Ry
) DE3(ICEETESD

o ROSEBEHFR - L—7T « VORICEREHIRT S (PIRIE HLLVERNBRFOEREBUERTHS L
HERLIZE. GUERESHRESNS) EROHIRIIBAMNICTNONS (REIL—T « Y ITHDEROIAREHE
ROBICHBEDIZ(FTHHR)

. BEIRYOSYY (BIBRE) - BREESE. -5 —d. SEeEFETULREERIELSC. YR/ E
7EERNICREYT 3,

o« TOXYREXL—XICBE - BIDBEE. IL—5F—(FV < DHDESFFH L IZERIEE — D D ERHLE IS &
HESEHAHD (RSVITE—R)

« DRC EREHART D (EXREME/\TS51ERRE—RNDH) - DRC IL—ILERAH > TEEIEIDICEESH
AID

o« WEFRBILLAI - =T v VOFRIFALDITSNERFE I -5 —IRECT IREEERT 5. mLVERE
BB AWEAMUTOEWIL—FT 1 YO ZETSCEEBKRL (EREBL). BULERRRELLANILEED+
PFEHURBIRCTELIDREIL—FT vV IITBEERBKRLE T,
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Chapter 10
BRY — >V DIVER

BV —-VE@NE (BARYTY) (CEDERSIN. N (AERBORARYIY) 286H3CEMARETT, Y-V
FEEL AV —FREFTIZAII - L1V —(CHERAIRET T,
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T N\NVT - R=X - YXODIRY FERKE. RYRZOEDLDEBEINSKLEDETT, ZDEHD
VSV XEFTEDETT,

Ean—1

13.8.3.1 /N\V5 - R=X+DEHRE

2DDFEMNNYS - R=XOBOEEET SO (CERINET:
e BESNEDVTSYIEEE,

o IRV E - 1IN,

RICHIIMES, LERDBREE DU TS Y XBREDE T,

13.8.4 FEEARLTV—D/v R

BAELAV—DOERER D> TOWEVWRY REMESDE 2 DHAETT . TS5y RIEF—RICRHE /Y REMEEN,
BRI RERONEC L SEVWA RS LEAOBE/ES EHIFERINET T, COFEE. /3i—T3 Y 5.0.0-1¢2 T
BAINhFURZ, BEALVY—ELTERINLENR Y RIEGE, JO0-1IWETYRTU YR - LRILOFREETEL.
Ry R - URILOBEDHZEFRALET,

=L
! N—3Y 50.0-r2 KOBRINCEBRBSINLEEAEZ L v —& LW/ Y RE BRoSO—-/1NbE Ty
YUY RERECHESEBLMNICERLTCIOY RENFET, CON—I 3 VY KDHICEEST I NIZER
TRUCZOv RBADICTDEHICE. ABRRNETY,

Jy kU - LRILDERE:

IRy R URIVDEERE:

D=1k PYPSYAE:

OBISEIBE. TO-SUMBHERENET,
RyFUPSIR 0 | 137
VURZYTSYE [0 [
N R=-ARDTIFSIA [0 19F

AFNTRIOTYFF AL [ -0.000000
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13.9 Jo—JLk - ZONRT

PELEE2DDT 1 —ILRBHDET: VI 7 LY XEEHTT,

ZENSDIRTA—F— (B, X, B) ZEH UL ITNELD I EA. T —ILREESTILOVU VI T BH\
JVFFRIE - AZ2—HS5T7FXDREERAT “TybTIUV L - FFIOTFONT " 705 - R
VORERETET. H30E “TyvrFUYROTFONRT " 0705 - RO ITIREZED UV I LET,
UFEUIT 7LV XDEITY,

13.10 Jv ~FUYROEBEE

BEREMEDEMEZEWERLEVWES., Jy YUY RDOETBAEEERIDCENMMETY (“Jvk
FUYROTONT <" S 7O5),

BE, BRdEG. BBYEIY7 VY — SLUMORFLRFDHE(C 180 EDEIEMNARETT,

HD3ITVEFTUYE (FIZIE MBIORSYIRI) (F +90 EFF 180 EDEIEFGEIERICEALIELIESED
9, TIAIRTIE. FIRTO Y R TU Y SMIEERFAREN 0 (BLE) [E>TUVET, CNIERDIL—IVICHE
SCHREIDCEMABETT:

0 OEEEEAA T, 10 (IZE(CEFAI. ZNLUANOFRBMEESNIzREEERL T I, HMXE. BHES S EESFA]

REZ 10 [CLT 180 B (BHEL) BEHIERD, IREESFRIREE 5(C LT £90 ERE (AT S MIEHRE)
TESNET,

13.11 B

BED 1V REDRDEDTY:

o« J=VILIIEERIETT,

o« J—=VI+ BABRIEITYRTUY RN (BEEAKRAD) BEHEA D 7 1 ILORICIBN TOKITNEL S
WCEERLTVET, COBMRREEEIVR—X VL (SMD) DIB&ICREEATY,

o N—FvIVEAVR—XY HAEZEREEERICEDERINDICEERLTVET, cHOFlELTIE, TwvId
XIOBFRIIFEDEEFIRICEDIERIND (YVIrOORBOIY U Y RTRARSNB3LSK) 1)L
R&HOZEI,
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13.12 SATSU—&FO2CTVETUYRDORFIXY MM

Ty hTFUYREROMCHODERICEELLI ST BRHC. FHBICERLETY RTFUYEDORFIXYME
ERERBLI T, TOR2 Ty LTFUYRTEVEBNDERSENDEIRKSABDIITMN ENEETERXTLEE
[FVELWTU & Do

“DybkZFUYROTONRT«" 47053 RFAXYRERDESDY Y FILTEBRNEFRERHB LI I,

COAZI—CELDUTETOCENTEZET:

o OXVKNT (BiBA) DA,

o F—D—K (BHOEE=E AT

CvPcb & &V Pecbnew DIV R FUVREBRXZ1—T(F. OXYVRTEAVR—IXVEDOU I RE—EICRRT
NEY, F—TJ—REFEALT, YZF—J—REFDODWRIE(TERRI B EMNAIRETT,

CDlz®H. TYRTFTIYERDOHEHFAHFIVY YR (Pcbnew DAY —IL/N—T7 1Y) EHEAPIC. TF X =T0220
ES7O0MR YO ICAALUT, Pebnew [CF—T—R T0220 ZFH DTV LTIV ERD—BERRIEDIEN
A[EE T,

13.13 3 RITHYLE AL

JwhTUYRITVR-—RVED 3 RTNLERBESARL I 7 TIVEBEMISCEMTEE T, 3D EFIL -
Jr7AIWETY RTFUYSEEERMTBESICIE. TRO 3D BES T &R RLET:

& 29pTUsrT0NF X

0/

B/ (2KISYSOMODREBE MAFEAINET)
[ c¥Program Filessi iCad¥share¥kicad¥modules¥packages: 3d

307r{JERM

30yr{ TRl

)
\
)
)
‘ IriLEERSE
)
)
\
)

Tl

Figure 13.1: 3D €7 JLER1 V5 —T 11X

BRICH BRI Y DEERUTOESDTTY:
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o« D VT ATJEEM* (&, 3D T7TILERSr7OJEXRRLT, AVR—IXVEICHLLWEFTIL- TVRY
ZEMLET,

e 3D Y7 TZHIBRIE. BIRSNEZETIL - TYRUZHIBRLE T,
o JPTIRERER. ETIL T7AMILREANIBREHDTFI L - TT 9 —&RKRLE T,

o NRAEHRTEEGF. A—T—HNNROIAUTFIREIAVTRBDY A ERETBILEOHOHZESr 7O &5RRL
F9,

3D BESTICIE. BRUEETIVETILE 1—F3/8RIb. EFILOIEAR (X7 —)L). 2 T7tv ~, @i (O—
F—23Y) DF—IBRBENTLET,

WLKZE (X7 —)UB) (F. VRMLI1, VRML2, X3D DK DEARET 4 —V v C/RILIEE T, EF7)UIE VRML/
X3D IF A —PIOXR—I—TESNTH D, VRML [FEFILORSTOEMZERFI LEVDT, 1—H—(F
BDEA—TTETIVARELLWHAXICERRDLDICHEARZEANTEICEMTEEXI, I —(cLk>TlE. O
VIR—XXYEORAETIVE LU TEML VRML EFIVEFERL. JYVR—IXYEORDDICELVWTEZER DR
WORELEDEDIMKEDEZBATHEDTL &£ 5. #MR CAD (MCAD) EFILICDUVTIE, ILAXFREHE —L T
HFLRETY, MCAD J#—V v kTREBICRARMEEIN, MCAD 7—5 - T4 —V v h&ERSI IR
—5—TobNE. IAREBMEIBZITLLDS, ULAULEARS, 3D Ea—T7TREICIAERNERAINTT; €L
MCAD EFJIVOFERICER U THIRAERE—INTUEKITNE, 3D Ea—7OHEAE. (IDF DKSHE) T XKR—
&Nz MCAD EFIVERBHEDCEILEBTL & D,

27ty O (O—-F7—23Y) OfEG. —MHIC 3D EFIVETYRTUYRCEDESIRHICHBETNE
9o 3D ETVYS - VYITRDI 7RIV -RETIVERT BTTEDERDZSH. IREDFE., 1—F—M 3D
EFINELELVLVBRICBELZEOHICEF T Y ~bEDEDEEANTIRERSH DI T, DEDMEF. E (degree)
THEX5M, Z2YX QIR CEHRMICGEAINET; RRICAN 2 TEEHMOIEDMUEN S Rz, ROEERETED
TENBEEED LS (CEBINET,

KiCad @751V - YRFLEHTID EFI)IL - T#a—Vv rEYR—KLEYI, VRML1, VRML2, X3D RO
MCAD J#—V vk IDF MY R—kENTULET, MCAD J#—Vw k IGES & STEP (& OCE 7S50 VR
HTYR— k. OpenCascade MEYI/K/1—=/3 U H\ OpenCascade =1 "5 1+ I F v 3 (OCE) BRAE
EEDIET,

13.13.1 3D EFJ/LMD/IXR

BEICHUVT KiCad (& 3D models DF v LI LY —(CEAE/NXREFEAHLTHD., ZOREETIL-TrLORY
—DNBZEIEET D KISYSSDMOD BEZHBIKEZELTLE Uz, EFIVICHT B ZDMOR—X - Fr LI KV
—(d. BMORBEHEZFEHRAIT D ETIBETTE U, KiCad DREND/A—I 3 V(d, 3D EFTILBERSEH
(AL T VU T RIRTLERF>TUVET, ILLWI7TILREBEBIXTL (D7 TILEAERI XF L) DB
(F. KDFEHL 3D EFTILNIT 77 IVREBEITDVRATLERELEZD, OVIO~ - TJ71ILEHEATES
KDICHRUMEMSE, KiCad DHEAN—TIa Vv EEREDHIBREMIGIT DI EICHDET,

3D ETIERDIIBHDFHLUVWRRIAHREREL DD, LEIOBRREY R— IS EMNBELZH. 3D €
TILDOR=X - —F - NRAEBEITBRHIC2DDREDEITERRSN TV T,

kicad_pcb & pretty data 7 7 1 ILDFEED ZHIFI 726H(C. KiCad (FTREBEE (HVVAE) ET1U 77X FHLWL
FE) TRMEINEI 7 VREFERAL T T, RIBEHRORERFIC GUIR-XDARL—FT 1 VT - YZXFTLT
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IRV NWTERHDIDT, EFTILOY—F - IIREYR— LT IBEBEZHNARE KiCad HNFD BIBZHOD
BRES 7O EFESCETILRINTUVE T, COFTr 7050 (TRER) (& RE - REZHOHRECHUE
FTCENTEETT, CHIIrT7OFTATEBMEINGZ/RIADHFREF. 3D EFIL - T7TIVERTZHIFEOLND T
—F - RREWERLET T, COIT7OJFERICEGREZEHRE LY RUIEBAN. T717IVREBRY X7 LTE
FARRICEBIETET; CIHREDCNOERINLEEHAODETELDE T, CCT MY _ENV_VAR 3 REZHOSETE
S 7O0NWERORBEHCERINICEHTI,

R Kz

1 KICAD PTEMPLATES C¥Program Files¥KiCad¥share¥kicad¥template¥ 1
2 |KIGITHUB hitps://github.com/KiCad

3 KISYS3DMOD C:¥Program Files¥KiC:
4

KISYSMOD C:¥Program Files¥KiC:

ik

oK FrUtl ANTH)

Figure 13.2: KiCad /A XEES v 7045

BREINCID7IILBETR—EIBIFHLVMERE TV T RXIXFTLTY, CDIYXFTLTIE. RRIEFXZFF
:my alias: CHREDET T, CC Ty my alias (FBOVERKIICI—T—DE>TEKRAHDIEHARIGEEINZTF X~
XZFHTY; IR, KiCad DA T+ Iv L ETIVEBARTALOKRIJ—DIAYU T RZEITY) T X Official
Models . BEAMEETILOILD I VICIFI YT R My Models EVNDKDSHENFHNTY, T1JT7XIRIT
Bz 3D BRESTCHD NNRERERIVED IV IITBRICETERETCETIEIT, TREI YT XEZFES 1770
5T9,

RIEZH Kz Frere
1 | 00) | C:¥Program Files¥KiC: dcad¥modules¥packages3d
I{YTA KZ EL)
1
I{UFAZEM I1YTAEAIR LicEE FAESE

oK Fovtl AL TH)

Figure 13.3: KiCad T1Y 7 XEES v 705

3DEFIL:- T7AILE 3D YT rTEEBM*ED VY ITBCETTR D £FIL - TSOYERTRSEGER
MTEET, EFIL - TSOHE 3D FLEaI—, TPl T LB, ROVIFIDOY - AR - ELOH (RE
BRETIAIVPIATERINEY —F - RAODREDIIEED) 2RHLITT. EFTIVBBIRSNEIHBE. €
TILDY A TEBMTICL O TERTINSITHEMNANND I T, MHIIZETI M. T AL BGA RvT—
J - EFTILTIRIEKTIINSBET 12 BWHNDF LT,
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-] CP_Radial D35.0mr A
~|=] CP_Radial_D35.0mr
-|=] CP_Radial_D4.0mm
|| CP_Radial_D4.0mm
|| CP_Radial_D40.0mr
~|=] CP_Radial_D40.0mr
[Z] cP_Radial_DS.0mm
[Z] cP_Radial_DS.0mm
[E] CP_Radial
[Z] CP_Radial
[E] CP_Radial_D8.Omm
[Z] CP_Radial_D8.Omm
[7] cp_Radial_D8.Omm
[F] cp_Radial mm
[F] cp_Radial al
[£] cP_Radial_Tantal_C
[£] ¢P_Radial Tantal T
[E] CP_Radial Tantal L v
>

7

VRML 1.0/2.0 (*.wri)

/% | C¥Program Files¥KiCad¥share¥kicad¥modules¥packages3d o [ asE

oK Footl

Figure 13.4: KiCad 3D 2 77JL - TS5
13.14 7OF 1 TESATSIADTYVRTYU Y SDRE

REIVYE (POT«TESATSI)—NDT 71 JLOIELE) (Jrﬁ NI VTEITLE T,

BCRRIDIY FUVE (BA-Y3Y) MeREIBBEE. EEEINIT, S1TSU-DITVvETFUVE
(CEBMNRH D EVDSCERFEELNT. REIBHICIS—HEVNLSICTYVRTIIIYREITILFIVITS
CEFKREITY,

REIBHIC. TJYRTIVRDUIPLYRFRIEEREZEBELCIYRTUYEDSATSU—REBUIICT
BCEEHRLIET,

13.15 ER~ADTv =TV LDORE

L@
RELEZITYRTUY RABREDERNSDENTH BB, RIVIN (CLDERLIDCDTY R TU Y RE
FHLET,
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Chapter 14

L UTz PCB REWY—JL

Pchnew ETY R TFUYRIF -l Fv IYNIAAMENICIAVR—IXVEERETESLD. LW<DHD
KOELUIREY —ILBHDE T,

141 71 57LDEHR

BRET7ATLEIE— (clone) $DHECTT, KFEMNCLDETER (copy-and-pasting) EREIU L DEENDTT
M PCB (B#R) ([COVR—XVEZEESFVED.” BEZIEEL THE” W—IL (TERER) Z@ > TKDEHIC
AVR—XY+EFHRETETE I,

BHE. RybF— (TITFIVRE CulD) A IVYTFIL - XZ21—(CHBIT7ATLDERATI 3V, 7o
qujﬁﬁotﬁmiio

14.2 HBEZIEEL CTHEHE

" BIEEEELCRBE” Y-ILEFESE, YR—FSNTUVBBRUNEREFELZ(IBEETANINERHST
JAAET. AT L (OTPATLIIN—T) EBETETIT, CNERIDT VY RATDERXT (AVR—XV R
v RICRSHELED) ROVICH > 2R, BROBHBIZEODEALT )Y RICERSEVRICENTT,

COVY—ILEFESICIE. BN ULIZOWT AT LEEAT, "y bF— (TTAIKE Ctrl-M) HFESHAIVFFEI -
XZ1—hHNS5EAT, 54705 &XRRIEFT, 77 LOBEFPFREERFTERY AE—TCHr70O5%
RRCE, BRICEHOIVR—XVEAGITTATIELYREEXECENTEET,

EREFEANTOREEZEEL CTHE

BEFANTOREZIEE L THE
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DEENEEETS

FIVIORYIOXT, EXEEREBEERENBETEI T, EALFKRTH>TE. BFMICRIDRNERR/T
ngxg,

ZFnns, BRNEANDOBEICHELEE ANLE T, BAESARITHRTE (EOEKRTE” mm”). ZNEHK
TEBETEIEIT (BPIZE. 117 VFOBE” 1in”. 2 rad DBE” 2 rad”).

OK RO VERT ERRUEEDADEEMNBEASN, Fr VIR VYT 7OITMREL. 7T LEBEX
Bho ELOK RIVMHEINS L. BEID/ISA—5— (vector) [JREFSNTRICHT 1 7OTHREVERICE
BANDELD, BEOATI O L EBEORULCALLSICBETEX D,

14.3 B Y—IL

Pcbnew E TV UV RIT A —(d, BHEIC PCB LOEBERE TV RTU Y REBRDERLU CERBICLTIT7 I~
TEBLS, FRREODAVR—XXVROBAMNEEDRHDOYV—ILEF >TUET,

14.3.1 EFIY—ILDOBEZIL

AV —)UlE. B—YILOTIEHEBZ3IAVR—X U, $B0E GAL E—RTFIBIRSNLEIVR—K Y LITHL
(]!
TEETFEIT, BHV—ILE. IVFF~ - XZa—8l. 7rIYEOER $30EF—R—RKR-Y3—k~7B

vk (T4 E CulN) TPOERTEET,

By —IUIE. BAIINEEC LTRGBSy 7O0ELTENI T, SHECS. 2BEDESNS + THAR
INTVET, : UV R (18F) & (circular) T,

ES55MF1TOENE. ENENDITR—ITREICIEETT I T, #AFENA T3y (EDLDICTVY
REEETZN) [T, FYNVVTCETEIA T3y (JUYRTEDLSICESMRSNTULKOD) (Fh
&I,

14.3.2 5w REES

v R 2RTDEFET )Y RADVR—KX VN ERET SEINTT. COBDEIEEZ. —DNDIF
FZ(IITNERNICEET SIZHICEMATEET,

SUvw REIDFREST 705 UTFOLSEEDXT, -
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ERors X
A

EXFERO®: |5

wEEOR: |5 ]

BOOAMOME: [5 | mm

O#AIZE T I0smERE
BYEEOEE: |5
e " & amriy

BXAROAIEL: |0 mm R UYIOE S

goEmotesk: [0 | om OFR023.
@E|EHEDYE (A1 A2 .. B1,.)
EE70ME: \1—|

BIROF ST

rE 4

é’:ﬂm; 7 #1E (01.2..910) <

@n E2ROFIT:

B #E (01,2...9.10) V
FuiyT0EsE: 1 E

ol

14.3.2.1 #HAZNA T3y

WAIZHA T3 VERICRLET:

B (x) BAOE: 5w ED” FIF (columns)”

pind (y) BEROE: Vv RED” 78 (rows)"

. & (x) ZAOHR: BUTICH3 777 LABAOKEERM. (BDBE. YUY ROBBIEIANSEEES,)

fit (v) ZAOHRE: RCACHS 77 LAEOEERER. (BDBE. JY Y ROBABEETMS EELS,)

B (x) 77ty RTTBTICHL. STECOEMEFEAICTFNEECZINSEES (F 7ty MI1TT
cicmgaEns).

Mt (y) 77ty 795U, BIFDEREL (T TRO>EECEINSIKRED (A 7y F1%ICE
[CI&EEN3),

o Yy

+
® o
X " "

Figure 14.1: x & y DA TV REFHD 3x3 TU VR,

o BT nfTEXZENIACEICEELEROA TEY FREZX 5N B,
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Figure 14.2: fTOEFZ T~ (BRE2) EFD 3x3 VU v K,

.. .55
o

Figure 14.3: {TOEF> T~ (B 3) ZFD 3x3 U W K,

14322 FIUNRNIUIG -FA T3y
o« FYNRVYODAME: TOABICIEECESZEMFTULH FINFAECIEFCESEMN T TOVIHERET B,
FROMSICL > TEITABANRNSNB C EICTFR,  BRAEOHRDEE. AHSEFRIITNS ELEEL S,

o fT/BACEICTF YN VO AAE RER: BIRSNEES. TEEEFNDFVNRIYVIDIESE (FIXEFE. EHhS
GIEENSE) EREICANER D, ANBRXETSOMTCEn IcEMNE. FYNRU Y TOAMICHK
BFI D, (COATFTavd, DIP RvT—IDLSCFYNYVIRFRIEENS T, RNAIETMAS EDL
DB AICIRIIEEY,)

« TIUNUYVEHOBRE: BICERER >TUBT7PITLEF>TLI7 ORI IES. BREICULEY T BH\.
CHDTATLDNEENSKETFITTFIYNIITT S,

« FUNVUVIDAER
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— Continuous: the numbering just continues across a row/column break - if the last item in the first row is

numbered 77”7, the first item in the second row will be ”8”.
— Coordinate: the numbering uses a two-axis scheme where the number is made up of the row and column index.
Which one comes first (row or column) is determined by the numbering direction.

« HIDFT VNV VT VNN VO THERATEIESD” XF (alphabet)”s LITHSEIRT B,

— Numerals for normal integer indices

— Hexadecimal for base-16 indexing

Alphabetic, minus IOSQXZ, a common scheme for electronic components, recommended by ASME Y14.35M-
1997 sec. 5.2 (previously MIL-STD-100 sec. 406.5) to avoid confusion with numerals.

— Full alphabet from A-Z.

14.3.3 MEZ5

MEAE T 1 T LEMEIREAMTADTEEL T, AEERINTNS 717 LOME (FRSERINZT
1T LII—=TOHRD) ([CKDERIN, PMUBZEEEL T I, ARIIRES 7 7OJEUTICRLET, -

EFInie v
sk (BT
BOFROFD |o ]/;; A asruityy
N e TUURTES
EE: 4704880134
aE [0 | =
(4
EE M
st

14.3.3.1 #MAZEWNA T3

o X#EAFRD, Y#ARD: AORONIE, #EDT 1 —ILREFRIMUIBEZ AT SEICEBEHRIND,

 AE: BINCHB2DO0&E®RLET 1T LANEE, Oty hd3dE. A" B Jr—ILROETHETN
Do

o ¥ BANDTATLE (FVIFILT AT LESD)

o & ZNENDOT7 1T LDMETEEYT B, EOTHIFNE 717 LAROGEEFICBRET D, BIXE D
T arvity bENTUEWMEG. BRI Y REEICEIIREZRD)

14332 FUNRNUVT - ATz

&SI 1 DORTUNEES. T v RLDBEMERAZHARETY, ARINTLE T T a VDR, J
Dy RERKRTY, 7 TARERBEREALD(CFTFYNRVYTEIN, EOABREESINLBEE(ICRIEEOD &1
DI,
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14.4 EHAI (BR]) WY—Ib
SHANY —ILIE. BEROAXSZT ST PHEREE BETHER I S COHICFERTET IERERTI,

Ew—wm—\”v%”x:z—cﬁéﬂumz-74:J@&8&Gmwh¢—(?7zwh@memmmyé
HOHEET,

BWEBE. Ty UNRREICRAEOBAEERDETBITERERLBEIDCENTEZL I, Ctrl F—FEHULEKITBC
ETA5EBENABICRFTYITEITT, VILEKTIEDI LKL, Ry bF— (FT4IKE Corl-U) &EFE>
T. BUEZBRIDCEETEFT,
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Chapter 15

KiCad XOUTRUT 7L VR

Python SBEMESCET. XOUTFHCELD KiCad IXTEHIMLEXRRTET LT,

Python 22 F 1T 7L Y20 doxygen RELXY REBBOC &,

H—ZFJVI= 1L —5 T pydoc pcbnew EANT B E, Python EY 1 —ILOAILTHERRESNET,
2D FROFERICED. FRABELENEUTICRLET

o« FSHAY O TTORIYFIE KiCad DEIBEICHIFATINE T, UTIEZDHITY :
- JYRTUIYERID T =R S A—I—REDBERIELTIY ST Y OIEREBTE T, UBOLEO S
3V IJVERFUIR Do —R EESBRBOE,
- J70IL1/0 (GHEF) BID T 7T ILERDI D IAR— /1A VR—&ETS TSI VEERLET,
~PHYaY (AR  RIUTRFIUIVEARY ROEERF. V—ILA—DT 1 IVPHLOAT 1
_mﬁﬁo

o AVYRSHAYRDUTr: AVYRSAIYTHERIZIRTUTRT, ERCSTITSU—DF0AHPER, L
VYO, FHFULLWERODERZTVEI,

XD FrEYR—KUTZ KiCad 7FUT—23 V(3 Pecbnew DHTHIEITEFEELTTF IV, F/2 Eeschema
FSEBYR—EINBIFETT,

15.1 KiCad DA TI 1D~

20Uk API (&, KiCad/Pcbhnew ([CHBDREATI T O LOBEZERRL T T, BOARD (X1 VA TI 1D
kT, Z0O/F + DEA. MODULE M&ES. TRACK/SEGVIA, TEXTE PCB, DIMENSION, DRAWSEGMENT
EH-oTVEI, d5(C. MODULE (D PADs, EDGEs % >TWVWE Y,

e LI'FM BOARD O Y3 vEESRBLTTFIUL,



https://www.python.org/
http://docs.kicad-pcb.org/doxygen-python/namespaces.html
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152 EAXAPIUTD7PL VX

2 T® pcbnew API (&, Python D 7”pcbnew” €I 1 —IJLHSIBEINF T, GetBoard() XYW RIFIF+S—T
BERVTULSEREZRLUE I, Pcbnew ([CEESNEXOVT I TR TOY3 VTSI VICENMNSB IV
YRTHAETY,

15.3 EMRDFnAH ERF

o LoadBoard(7 7 TJL4&): D7 1 ILH SERZEFHHIAH. BOARD ZTI 10 ARBRUT T, T 7 7IVLER
FE—HURT77ILERELTTFI L,

« SaveBoard(ZJ 7 7 JU&,BOARD): 7 7-7JUA BOARD 277 IJ 1O REREFELE T, 77 TILILRFE—BL
RI71IERELTTEO,

 board.Save(7 7 1JL%): FEBRTIM. CNIE BOARD ZTI T RDAYYRTTY,

N—REFHHAAT, ECHOEEZFRREL. ETCDVI 7L Y RERTIBHTY,

#!/usr/bin/env python2.7
import sys

from pcbnew import =*
filename=sys.argv[1]
pcb = LoadBoard(filename)
for module in pcb.GetModules():
print "* Module: Y%s"%module.GetReference ()
module.Value () .SetVisible (False) # set Value as Hidden

module.Reference () .SetVisible (True) # set Reference as Visible

pcb.Save("mod_"+filename)

154 SATSU—DYILKRTHLUFHHANS
SISV — ®EJa-)b. RYREIETZHITT,
#!/usr/bin/python

from pcbnew import *

libpath = "/usr/share/kicad/modules/Sockets.pretty"

print ">> enumerate footprints, pads of",libpath

# Load the suitable plugin to read/write the .pretty library
# (containing the .kicad_mod footprint files)
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src_type = I0O_MGR.GuessPluginTypeFromLibPath( libpath );
# Rem: we can force the plugin type by using IO_MGR.PluginFind( IO_MGR.KICAD )
plugin = IO_MGR.PluginFind( src_type )

# Print plugin type name: (Expecting "KiCad" for a .pretty library)
print( "Selected plugin type: 7%s" % plugin.PluginName () )

list_of_footprints = plugin.FootprintEnumerate(libpath)

for name in list_of_footprints:
fp = plugin.FootprintLoad(libpath,6name)
# print the short name of the footprint
print name # this is the name inside the loaded library
# followed by ref field, value field, and decription string:
# Remember ref and value texts are dummy texts, replaced by the schematic values
# when reading a netlist.

print " ->", fp.GetReference(), fp.GetValue(), fp.GetDescription()

# print pad info: GetPosO() is the pad position relative to the footrint position
for pad in fp.Pads():

print " pad [%s]" J% pad.GetPadName(), "at",\

"pos0", ToMM(pad.GetPosO().x), ToMM(pad.GetPosO().y),"mm",\

"shape offset", ToMM(pad.GetOffset().x), ToMM(pad.GetOffset().y), "mm"

print nn

15.5 BOARD

BOARD (& KiCad Pchnew [CHIFTRDEARATI U T, UTIFZOEMER T,

BOARD [ TFEBDOXYV Y REFE DTV IOCIATEDRIATII ORI IRDESESATULE T, CNSDHXY YR
(&, for obj in list:” ZF > CTREFEELT TS TILI I RERLET,

« board.GetModules(): CDXYw (& MODULE ZT7IJ 1O RDUIERLET, CICIFERTEWE
ETCOEI 21— ILRERENZE T,

+ board.GetDrawings(): EIRKEICEEN S BOARD ITEMS OU X L&ERLE T,

+ board.GetTracks(): CMDXYw R(E BOARD P TRACKs & VIAs DU X ERLFET,
« board.GetFullRatsnest(): W'Y~ CGRERDEES) DU LERLET,

o board.GetNetClasses(): RV IS XNDIUIRZERLFET,
 board.GetCurrentNetClassName(): BENDR Y RO S XERLE T,

« board.GetViasDimensionsList(): EfRCEMLETF7ROU I LERLE T,

o board.GetTrackWidthList(): ER CEWLERED ) A ~ZRLE T,
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BERBREDHITTY,

#!/usr/bin/env python
import sys

from pcbnew import *

filename=sys.argv[1]

pcb = LoadBoard(filename)

ToUnits = ToMM
FromUnits = FromMM
#ToUnits=ToMils

#FromUnits=FromMils

print "LISTING VIAS:"

for item in pcb.GetTracks():
if type(item) is VIA:

pos = item.GetPosition()

drill = item.GetDrillValue ()

width = item.GetWidth ()

print " * Via: %s = %E/%E "%(ToUnits(pos),ToUnits(drill) ,ToUnits (width))

elif type(item) is TRACK:

start = item.GetStart ()
end = item.GetEnd ()
width = item.GetWidth ()

print " * Track: %s to %s, width %f" % (ToUnits(start),ToUnits(end),ToUnits(width))

else:

print "Unknown type %s" % type(item)

print nn

print "LIST DRAWINGS:"

for item in pcb.GetDrawings():
if type(item) is TEXTE_PCB:
print "* Text: '%s' at %s"%(item.GetText(), item.GetPosition())
elif type(item) is DRAWSEGMENT:
print "* Drawing: %s"/,item.GetShapeStr () # dir(item)
else:

print type(item)

print nn
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print "LIST MODULES:"

for module in pcb.GetModules():
print "* Module: %s at %s"%(module.GetReference(),ToUnits(module.GetPosition()))

print nn
print "Ratsnest cnt:",len(pcb.GetFullRatsnest ())
print "track w cnt:",len(pcb.GetTrackWidthList ())

print "via s cnt:",len(pcb.GetViasDimensionsList ())

print ""

print "LIST ZONES:", pcb.GetAreaCount ()

for idx in range (0, pcb.GetAreaCount()):

zone=pcb.GetArea (idx)

print "zome:", idx, "priority:", zone.GetPriority(), "netname", zone.GetNetname ()
print nn
print "NetClasses:", pcb.GetNetClasses().GetCount (),

15.6 ZDO{tha

15.6.1 TRDOEVDN\NVIVIONDVY—IVEZEET B,

1~14 BOEYVDHEEL, 15 BEEVEY—VILRY ROFFRFLEVWZEEDHITT,

#!/usr/bin/env python2.7
import sys

from pcbnew import =*

filename=sys.argv[1]

pcb = LoadBoard(filename)

# Find module U304
u304 = pcb.FindModuleByReference ('U304"')
pads = u304.Pads ()

# Iterate over pads, printing solder paste margin
for p in pads:
print p.GetPadName (), ToMM(p.GetLocalSolderPasteMargin())
id = int(p.GetPadName ())
# Set margin to O for all but pad (pin) 15
if id<15: p.SetLocalSolderPasteMargin (0)

pcb.Save("mod_"+filename)
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15.7 Jv kUKD —R

TJyRFUIYRDH—RE JYRTFIUYRIT I —HSHUHES python XOUT+NILI T3 VTT,
SO0 ORI E, FATESZD A F—REBRLTIVRTFU Y RERTRIESICERTEITT, FeL)
<ODDISA—I—ZREITSCEETEET,

ELTFSOAYRIIFTLAICEATNTUEWESR. XD KiCad V=XV —CTERIIRER DTS CEMTER
9, launchpad

N5DTSHT1UIE BHlIZIE Windows TIERDIBFIICBMNNZE T C:\Program Files\KiCad\share\kicad\
scripting\plugins

E#R(C Linux Tld. ROBAAICRESINZ T, $HOME/.kicad_plugins
INSA=I—&E[MIBEITT. TJVvRTYU IV REBHECERTEET,

from __future__ import division

import pcbnew

import HelpfulFootprintWizardPlugin as HFPW

class FPC_FootprintWizard (HFPW.HelpfulFootprintWizardPlugin):

def GetName (self):

return "FPC (SMT connector)"

def GetDescription(self):

return "FPC (SMT connector) Footprint Wizard"
def GetValue(self):
pins = self.parameters["Pads"]["*n"]

return "FPC_7%d" % pins

def GenerateParameterList(self):

self .AddParam( "Pads", "n", self.uNatural, 40 )

self .AddParam( "Pads", "pitch", self.uMM, 0.5 )
self.AddParam( "Pads", "width", self.uMM, 0.25 )

self .AddParam( "Pads", "height", self.uMM, 1.6)

self .AddParam( "Shield", "shield_to_pad", self.uMM, 1.6 )
self .AddParam( "Shield", "from_top", self.uMM, 1.3 )
self.AddParam( "Shield", "width", self.uMM, 1.5 )

self .AddParam( "Shield", "height", self.uMM, 2 )

# build a rectangular pad

def smdRectPad(self ,module,size,pos,name):
pad = pcbnew.D_PAD(module)
pad.SetSize (size)
pad.SetShape (pcbnew.PAD_SHAPE_RECT)
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pad.SetAttribute (pcbnew.PAD_ATTRIB_SMD)
pad.SetLayerSet ( pad.SMDMask() )
pad.SetPosO (pos)

pad.SetPosition(pos)

pad.SetPadName (name)

return pad
def CheckParameters(self):

p = self.parameters

self.CheckParamInt ( "Pads", "#n" ) # not internal units preceded by "x"

def BuildThisFootprint (self):

p = self.parameters

pad_count = int(p["Pads"]["*n"])

pad_width = p["Pads"]["width"]

pad_height = p["Pads"]["height"]

pad_pitch = p["Pads"]["pitch"]

shl_width = p["Shield"]["width"]

shl_height = p["Shield"]["height"]
shl_to_pad = p["Shield"]["shield_to_pad"]
shl_from_top = p["Shield"]["from_top"]

offsetX = pad_pitch * ( pad_count-1 ) / 2

size_pad = pcbnew.wxSize( pad_width, pad_height )
size_shld = pcbnew.wxSize(shl_width, shl_height)
size_text = self.GetTextSize() # IPC nominal

# Gives a position and size to ref and value texts:
textposy = pad_height/2 + pcbnew.FromMM(1) + self.GetTextThickness()

self .draw.Reference( 0, textposy, size_text )

textposy = textposy + size_text + self.GetTextThickness()
self .draw.Value( O, textposy, size_text )

# create a pad array and add it to the module

for n in range ( O, pad_count ):
xpos = pad_pitch*n - offsetX
pad = self.smdRectPad(self.module,size_pad, pcbnew.wxPoint (xpos,0),str(n+1))
self .module.Add (pad)

# Mechanical shield pads: left pad and right pad

xpos = -shl_to_pad-offsetX

pad_sO_pos = pcbnew.wxPoint (xpos,shl_from_top)

pad_sO = self.smdRectPad(self.module, size_shld, pad_sO_pos, "O0")
xpos = (pad_count-1) * pad_pitch+shl_to_pad - offsetX

pad_sl_pos = pcbnew.wxPoint (xpos,shl_from_top)
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pad_sl = self.smdRectPad(self.module, size_shld,

self .module.Add (pad_sO)
self .module.Add (pad_s1)

# add footprint outline
linewidth = self.draw.GetLineThickness ()

margin = linewidth

# upper line

posy = -pad_height/2 - linewidth/2 - margin
xstart = - pad_pitch*0.5-offsetX

xend = pad_pitch * pad_count + xstart;

self .draw.Line( xstart, posy, xend, posy )

# lower line
posy = pad_height/2 + linewidth/2 + margin

self .draw.Line(xstart, posy, xend, posy)

# around left mechanical pad (the outline around right pad is mirrored/y axix)

yend = pad_sO_pos.y + shl_height/2 + margin
self .draw.Line(xstart, posy, xstart, yend)

self .draw.Line(-xstart, posy, -xstart, yend)

posy = yend

pad_s1_pos, "0O")

xend = pad_sO_pos.x - (shl_width/2 + linewidth + marginx*2)

self .draw.Line(xstart, posy, xend, posy)

# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

# set SMD attribute
self .module.SetAttributes (pcbnew.MOD_CMS)

# vertical segment at left of the pad

xstart = xend

yend = posy - (shl_height + linewidth + marginx2)

self .draw.Line(xstart, posy, xend, yend)

# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

# horizontal segment above the pad
xstart = xend

xend = - pad_pitch*0.5-offsetX
posy = yend

self.draw.Line(xstart, posy, xend, yend)
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# right pad side

self .draw.Line(-xstart, posy,-xend, yend)

# vertical segment above the pad
xstart = xend
yend = -pad_height/2 - linewidth/2 - margin

self .draw.Line(xstart, posy, xend, yend)
# right pad side

self .draw.Line(-xstart, posy, -xend, yend)

# register into pcbnew

FPC_FootprintWizard () .register ()

15.8 7OY3ay - T551Y

023y - TISTAVE ARVYNERD VT T4V E - POIIUABEERTZENTI, SHhec3. #iL
WA ZI—ADEROHFREINTVIE T,

FLOWXZa—(F. Y=L ABTST1rIXZ21—RTEWTI,

& e

VAR

P

¢ Refresh: 75017V &EVO—R WMEBHES, FiLWXZ1—Z/EHT D)

e Add date on PCB: 7S5 VDl

Warning: tiDE T python KT U T DK ST, undo/redo BEBEIFEMEL T A (FT2)).
O3y - FSO1V0M: $date$ DABTTF X~ - P77 ALICHNEEBMNT S

import pcbnew
import re

import datetime

class text_by_date(pcbnew.ActionPlugin):
W
test_by_date: A sample plugin as an example of ActionPlugin
Add the date to any text field of the board where the content is '$date$’
How to use:
- Add a text on your board with the content '$date$’
- Call the plugin
- Automaticaly the date will be added to the text (format YYYY-MM-DD)

nnn
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def

def

defaults(self):

nmnn

Method defaults must be redefined

self .name should be the menu label to use

self.category should be the category (not yet used)

self .description should be a comprehensive description
of the plugin

self .name = "Add date on PCB"

self.category = "Modify PCB"

self.description = "Automaticaly add date on an existing PCB"

Run(self):
pcb = pcbnew.GetBoard ()
for draw in pcb.GetDrawings():
if draw.GetClass() == 'PTEXT':
txt = re.sub("\$date\$ [0-9]1{4}-[0-9]1{2}-[0-91{2}",
"$date$", draw.GetText ())
if txt == "$date$":
draw.SetText ("$date$ %s")datetime.date.today())

text_by_date () .register ()
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