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v BEEEE DRC #L0 :
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o YASEE 5flrute w
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RAA T (constraint clearance (min 1.5mm))

EER 8  (condition "A.NetClass == 'HV'")[]
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EEERE FREE s 28
FHRE: =z 28
A EEBE: e R
mEA B P 28
SMEES: 5 P 2
SRR NNE: iz gE @ 2E
HEnMEEE: @ e= =5 2
MNB—THERSNEE... © HUHA(C) " BIE(0)

EHEIADE

TRIDMOBOBIRIA BB N EER0EROE, RIATRFIZEATREEZ TOT LERNDER "&IR" 0B, &
ERIEIEMEIROEROIA ZIE THOERT, mMAZFO0A.
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NESEERAEY
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RS/ SREERNE
B ERE
DECES
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00058
B MO HIHRE

MEMIDTEMFAINIRIR, H—TIERHEINEN—EIFRERIIERIIT —TAENIERA s 0
ECHITR, HEHAEMIEHKECHIIIN T BIRHERE.

R TRIRIGISIRTES TIRTIR, DETRHEIA M ANIEIET :
BORIER, (FAILFE TR EAIFHRIERIRIINE S IS0 DER AR ERN TR,

k Selection tool (the default tool).

Local ratsnest tool: when the board ratsnest is hidden, selecting footprints with this tool will show
the ratsnest for the selected footprint only. Selecting the same footprint again will hide its ratsnest.
The local ratsnest setting for each footprint will remain in effect even after the local ratsnest tool is

X

no longer active.

Footprint placement tool: click on the board to open the footprint chooser, then click again after
choosing a footprint to confirm its location.

Route tracks / route differential pairs: These tools activate the interactive router and allow placing
tracks and vias. The interactive router is described in more detail in the Routing Tracks section

IR G ¥

below.

Tune length: These tools allow you to tune the length of single tracks or the length or skew of
differential pairs, after they have been routed. See the Routing Tracks section for details.

g B

b

©  Add vias: allows placing vias without routing tracks.

Vias placed on top of tracks using this tool will take on the net of the closest track segment and will
become part of that track (the via net will be updated if the pads connected to the tracks are
updated).

Vias placed anywhere else will take on the net of a copper zone at that location, if one exists. These
vias will not automatically take on a new net if the net of the copper zone is changed.

o6 Add filled zone: Click to set the start point of a zone, then configure its properties before drawing
the rest of the zone outline. Zone properties are described in more detail below.

& Addrule area: Rule areas, formerly known as keepouts, can restrict the placement of items and the
filling of zones and can also define named areas to apply specific custom design rules to.

/  Draw lines.

Note: Lines are graphical objects and are not the same as tracks placed with the Route Tracks tool.
Graphical objects cannot be assigned to a net.

/~ Draw arcs: pick the center point of the arc, then the start and end points.
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[ Draw rectangles. Rectangles can be filled or outlines.

(© Draw circles. Circles can be filled or outlines.

Y7 Draw graphical polygons. Polygons can be filled our outlines.
Note: Filled graphical polygons are not the same as filled zones: graphical polygons cannot be
assigned to a net and will not keep clearance from other items.

T Addtext.

4 ™ Add dimensions. Dimension types are described in more detail below.

-

“®

“ Add layer alignment mark.

& Deletiontool: click objects to delete them.

[#  Setdrill/place origin. Used for fabrication outputs.

Hif Set grid origin.

e

BO0EINIOHI0E R TSRO0048. DORIEMTRAUEEHER, BRNRATRIRHFIEFHIE, HEE0M0TE,
RRAEBSAOR, IRELRNTRERFIFEINER TRARIREI T UEBOEIIZAISAIDSRER,

KRiED BR
ctrl XKOMIEHER,
Shift KOORFERE,

D00RBHE

FrBISREEREIMERIONREM., (EAE00 ¢ SIMAOFKOFI0RMSRIOFRIDENREY. REXIRIIMNEEIEER
R—0BO0(RF BEF T BIMO0HE, ER—RODARIEMOIENEY, 120 TEXFHEIITENEID

ERMINES, (FHESHFINFERBAIMES—TEANEZER AN, MNMER—THF00 60, —TRAU
HOAD 2 * 2emO0RE  4mm P00 ZFHEABEDIERFURATE X ZEBIRNIES,

P EEEE S

NOTE TODO: IBEI—I—aiFHREM, MIfEH, FF,

500

NOTE TODOOODEAD - NTO00E4E
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fEF X 15

NOTE

DFEOR

TODO : 5'~’0—0

020 (E0008H,  JEfZ. O0Z0FAINA) IR HEMOD L, {EREEDEOMONRER. DMZ0R AR RMED0E
POBIEFROER, IORMIHERIOEROIE, RERERIABENLL. BFRFARMIO0RIOED "0" I FA0ER,

IFFEDROERR

NOTE

TODO : 5 ~I—C0

IEFENEM AIR

Graphical text may be placed by using the ( T ) icon in the right toolbar or by keyboard shortcut ctri +

shift |+ 7. Click to place the text origin, and then edit the text and its properties in the dialog that will

appear:

Text Properties x

Text:
My Text]

Locked

Layer:
width:
Height:
Thickness:
Position X:

PositionY:

[JUser.Eco1

1

0.15

158

80

mm

mm

mm

mm

mm

Italic

Justification:

Orientation:

Mirrored

Cancel

Center -

0 -

DK

Text may be placed on any layer, but note that text on copper layers cannot be associated with a net and
cannot form connections to tracks or pads. Copper zones will fill around the rectangular bounding box of

text objects.
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A, BEECIRFEELI00AFOBRM—ERD, FIENEERIRI0SM000RERI XIS E R,

BREXDHI0ZFIE—TIERD kicad_dra I HEH, BEFREIERINBEEXI0I0ZBI02IHX G, MRE
FEOBE A ER B E X0000TE MY THR A BIRRAIEHI RO00ARY kicad_dra X5 kicad_pcb 1 kicad_pro
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NOTE kicad_dra {4 KiCad HIERE, ANMFEAMNESANDER0{TO00 HA0FEAIBRIBEIENEE
XOOOEOODERE X0it000

BEXD0008

BEXO0008MZFOREMRIBOONER, BT —THFIABEXOIINXADNZ, —TOEIIZSI0RNEE X00FHF
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BEXD005E

BEXDTIIIERT s ®XAR, A0LURFEARBIREEIINDTIR, SRKOTIIEEES— T X SRR BLEIRH
R, DIR—TEXBIRFIEERISHIO0M 05K,

O0EERANES (( M )) REXBRIONONFR, ESR0R0CE : 0F8T ( RIBEEYN ). EFaH, 008
O OAZERDFRE. KIR0GI, ERITZER, ERAIMAEIIRMERERHENTRFR, EXAFRBEERNIMS,
RERAERHNFRIERNA " 3 ' 5IER, WAAMEIS, daERNFRIRRIRIAEIS5 IR, ERER
E5|SMth7s, AILUMER " {FONEIS2RT, R ' {FONEISZR (RIMR), MMOD00ERE. 0fTRARRTE
H, (EUEBRIDEEERAIRER,

A TENDEERS, < RMES > ARIRTIFERNDN [ BES 1 PR0RRA0K0E0FEERD00

BEXIOIXHARIMEXIOOSHRAIFHB, M KiCad 60 8, IRAE 1., HRAINIER
(version<number>) ., Ftt, & KiCad 6.0 &, 0000008 :

(version 1)

FERADIRZ G, FRILOAERHENIIINICMERMIFITE, IRKREEZI0XXAPHRE—TI00—BHE2EAD
MI0E £ SORRICECOD0F A BOIDEAMMO0000 £, DRRESEBARIN000EXARIGEE, MEENHE—RRAI00Z FI0
HO{T0Mt

fIan, sNSRA0E—RO0KRFEIFI0 HY FRIHRISEAEMF0PRIM0Z0RERI\OEE, USRS —SR00KRHEAFEDIX
MHNFFEIRKIER/\EE, ORRE—RODEBREXO0XAFRIHO00LESE — 00K, SO0RR HY FOPRIfR0SEFED
XiZA, AIRERBO0RI0EE,

FHRIOMIBE—TRFM—TE:H 2T 0% (constraint) 8, DBFAIUAEEMFRIE, AF7E DRCO&H5|HO0
00 (constraint) EX TOOMYTOOOODORABE—T %4 (condition) FA, JAREBLEOKROIODALIIIOR—T
Al0M O (layer) FA, 1BRE000ERFHLENRO0

(rule <name>
[(layer <layer_name>)]
[(condition <expression>)]
(constraint <constraint_type> [constraint_arguments]))

REHI00M AR A S EERI0MSEODEORER # FRIFOFHTRT (REEZER),

# Clearance for 400V nets to anything else
# 400V WDSEAEMMOOMN0ZE
(rule HV
(condition "A.NetClass == 'HV'")
(constraint clearance (min 1.5mm))))

00F4

0 (layer) FAMENDNFORLEDRZVER, DAIRITIUETENON OF (constraint) FAAOFTIIMERFERA O
(layer) FAMEES,
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0 (layer) FAMNOIRIIZ{EAOEN IR, BAESIEND ( F.Cu ] B.Cu ) PSEERIEHES TN 2 (outer) , AK
S{HAIAER00PCERIEREED A (inner) o

WNRARE 0 (layer) F8, DOODOSHERFFAEOO

THEHE—E5M

# Do not allow footprints on back layer (no condition clause means this rule always
applies)
# ARIEBILBTHE (EREFIRTLODE0ER)
(rule "Top side footprints only"
(layer B.Cu)
(constraint disallow footprint))

# This rule does the same thing, but is less efficient
# WOODTTAERRIRME, BREE0E
(rule "Top side footprints only"

(condition "A.Layer == 'B.Cu'")

(constraint disallow footprint))

# Larger clearance on outer layers (inner layer clearance set by board minimum clearance)
# MOROK (ARODBREADERRNIRIE)
(rule "clearance_outer"

(layer outer)

(constraint clearance (min 0.25mm)))
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EHEESHM0_ENEAMIDROTO00 IRFE—TEEXIIIEHKARNS M TIENIDSMEEE, HEIRKEGEXT
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FOORERAXROS A0 A A BOOFM TIRMIFHAEZEE, HOOH00002S000MFEIaERI0R, A0, &EaIlo
BE—LN000{0 A 0400 B 00FL. BA—LERANHBE LU EIIIDM TISR ; ILERANEHEBUTA AB /EIISKR 2,

RUPMIFRSATVUOERMOR00 ( B (true = false )o HIRFSATNRTO true DOOOODAFOEMIR,

FTHIIREBE OO B, MURAI0TREIIR B, BB SrIEEANESO0 <object>. <property>
0 <object>.<function>([arguments]) D0EE : <[&>.<EiE> A <O%>. <> ([B8])

YN ADOER (A, B. X AB. ) FOA <OR (object)>. IISHI—TEHITAHIIZFR, T

NOTE o mraommrISEEN.

{5 fOBERT LHIIREMAERE, SEMIRAR. MUSERET C/C++DIE, HXBFBUTBER
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>, >= AF. KFRFF
<, <= IWF. INFREF
&& il

'l 17

f5Ig0, A.NetClass == 'HV' SSRERFEMRBF "HV" MOMIOSK, A.NetClass != B.NetClass fSHEFRFERIBETF
ARWIMIR, IESAUAREEEIRANTHREIR, BH AR08,

BERMRTYEEIE, WORY, AR, 1B, UBFSE, HILREL, UBI AIMAEBEXIIISHER, BUE
REERMLONL, NREAERISINRMRINERRTITEIER (FBEEIDK, XZHAEIE) . FBUTEI

mm 2X
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deg i3
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NOTE BE X000 ERM0AIRZF PCB D083 -PRI0ROML,
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00MY O3R FAE X 7T ODFERAGCERENIR EHTI08 TIRFIEHE—T DRI —THZ TIBIRTINESEL, O
TOOALEZTIRFE, MUEIFEMEREIIREGNIRIEZ TOER (W OBR (clearance) . #INE (trace_width)
)o

IZIRFHHEBIEE T — TYNREIESHE, [EIRFE T/ \IDRIDM&RAOIE (05D "min/opt/max") . B
INFD B DA F0IH00000R0R 000 NFOREA PHER/ NS K FRAODE0E—T DRC OO0 RO IUATRE0R, H
W] KiCad BRIAGEFRRY "SR0" 00 IR0, SROMI diff _pair_gap EHMISERBHNEDINERM, NREFRIER
TEDIERENIZIMNIREREIANR, REIRERI\IFMRAIZIIMNRILIFIEE) , AKRDEIND ERE
BEZR/IVEX/RIIMNERT, ALUEEEASEENER)\I0RI0MRAOD

R/ RI/RKROMIEED (min<value>), (opt<value>), Ml (max<value>) , %, HUIIEIRAUEK
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MR ROIKXT\B/NOIE, AILUOIIERK
" (constraint track_width (min 0.5mm)),

OsROBY S¥IR ik

annular_width min/opt/max DO0FLOMIDE
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diff_pair_gap

diff_pair_uncoupled

disallow

edge_clearance

length

hole

hole_clearance

hole to_hole

silk_clearance

skew

track_width

S¥WIR

min

min

min/opt/max

max

[ track

0fL via

#FL micro_via
¥, buried_via
00 pad

B0 zone

XA text

0 graphic
#fL hole

4 footprint

min/opt/max

min/max

min/max

min

min

min/opt/max

max

min/opt/max

i

O0REMORIO0KR 20RO, KiCad MIDITO0DROBERIASOER
—M0_ERIOR 2 DBRFI0RR

ERII0REE (FEE)O00ZE min NFE (B0 -1 ) B

clearance 0%,

O0ERMIMMEZORI0EE, MREBEMH TIMERIALL min EEE
T, OREMROOD NRFEZBEIMERAK, OHORAZEMRDOD
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"$1#% (Footprint)", "00 (Pad)", "0FZHZIX (Graphic Shape)”, "OB&H#R A
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#L (Via)", "80 (Zone)", =X "0& (Group)" Z—.
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DOKRAIMO00

DEE, REEMROMODKERF AR SEEEIDFE| B EMMOO0FERA
"NetName ', Net AILIFRLEOM T4EEEFRIOKRAIMO0 FIR0 A.Net ==
B.Net Lt A.NetName == B.NetName &,

DOSRAIFO0/IZ TR,

ORO0RY SR
via_count max
IRBURRHEE
AIEEE XIDFRANAOIDU T
N -4
DLERBMERATFATE PCB IR,
1.3 HiEo®
Layer string
Locked boolean
Parent string
Position_X dimension
Position_Y dimension
Type string
DN RBHE
1.3 BiEo®
Net integer
NetClass string
NetName string

DOSRBIMORB T,
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Clearance_Override

Orientation

Reference
Solderpaste_Margin_Override
Solderpaste_Margin_Ratio_Override
Thermal_Relief_Gap
Thermal_Relief_Width

Value

uEoay

dimension
double
string
dimension
dimension
dimension
dimension

string

1P

O EDERIN0RE &
HEK7AE () (04 : E)o
HENUS,

D EIERITIDE =,

IESES

Tof

MIERELERES,
000 ERIANOOBR,
O ROBERBO0RIE,

HEMN 0" FRAASR.
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i =13
Bt

Clearance_Override

Fabrication_Property

Hole Size X
Hole_Size Y
Orientation
Pad_Number

Pad_To_Die_Length

Pad_Type

Pin_Name

Pin_Type

Round_Radius_Ratio

Shape

Size X

Size_Y

Soldermask_Margin_Override
Solderpaste_Margin_Override
Solderpaste_Margin_Ratio_Override
Thermal_Relief_Gap

Thermal Relief Width

52

HuEnay

dimension
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dimension
dimension
double
string

dimension

string

string

string

double

string

dimension
dimension
dimension
dimension
dimension
dimension
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007E X 0 _EAEFL/RERIK N,

007E Y 0_ERISE FL/AERI KN,

00MIA M (HED) (O : B).

00K "08", BEIARFRIER (BIg], BGA H#Y "A1"),

009 "D0EIS AOE" BRI E 21T EROIDRMEID
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RO R

Bt ¥iEo®R

Origin_X dimension
Origin_Y dimension
End_X dimension
End_Y dimension
Width dimension

OfLERHE

Bt Higo®

Diameter dimension
Drill dimension

Layer_Bottom string

Layer_Top string
Via_Type string
AOFO IR

ek

F2 A X 400
B Y 400
02 X 400

02/ Y 4200

ROKOHAI0E,

i

OFLODMETRR,

0L B LA E R,
0FL00RHIERE—00
0FL00ARIES—00

"B BRI AL Ko

DERBIEERTIXAFFIX,
Bt
Clearance_Override
Min_Width
Name
Pad_Connections
Priority
Thermal_Relief_Gap

Thermal_Relief_Width

DFEFERRE

BUIRO0X (ABIFNOEELERIX) .

HiROR

dimension

U

0BODEMIIRE &,

dimension BlhRINERXENER/NE,

string FADISEMIRTR (BUABR FOZE),
string "OA&" . DDBORL. OO DEME0IL 2 —
int ZIMoZcion

dimension 0ZNDERIENOORR,

dimension IZNDEMEODELE,

OLeRBMERAFOR000M, D0RERMZOR,
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End_X
End_Y

Thickness

MR

HumEnay

dimension
dimension

dimension

2
OsRH9 X 4400

ORAYY 4200

2VNETES:SEE N

IEBUERTYAIR (HEFR. BEXAINE)

1.3

Bold

Height

Horizontal_ Justification

Italic

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RATVEHH

Hignmy

boolean
dimension
string
boolean
boolean
string
dimension
dimension
string

boolean

AIBDEE XO0FRSATNRRIIROAU TR

54

R
WSROI, 00 true,

FRPFRINEE,

KIEIZARDO (00) : "AALDY, "EHO00" =% "mAl0" Z—.
SR AROFMA, 00 true,

FIRIADDER, OO0 true,

XAIRHIAR,

FREXIFIREO0

FARFRIF0E,

B|ENXAIIAR : "mE00" "EBH00" K "M 00" Z—-

RN ARODRAD (07)000 true,



W

existsOnLayer('layer_id")

fromTo('x"', 'y")

inDiffPair('x")

insideArea('x")

insideCourtyard('x")
insideFrontCourtyard('x")
insideBackCourtyard('x")

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()

isPlated()

memberOf('x")

IR

A or

A or

A or

A or

A or

A or

A or

A or

i

MRIKEEFOIENRILE, BRE true, layer_id 2 S0EEKRD
ZINNER SR,

MRIKEFEFIEOOZOMO0ERE L, IRE true, x M y 20it
FOORIEFR, 0 'R1-Padl’' o

MRIRBEDIN—ED, FEIIMEARRBISIENSE x T,

DR[O B, #la, inDiffPair('USB_') 3X[E USB_P #1 USB_N RA0
FORK true, * BILMEDEERRY, FrLA inDiffPair('USB*') PU
Bic USB1_P %1 USB1_N., Htt, wEHERI USB_P MIMIESRBRD

USB_N FIMOMIOEEMR £, DE#ORE false,

MRIKRTENTFHRBOIXIFERBOIN, DRE] true, DIXBFFBEOIR
MAILESEENEMINETDE, IFE, WRMIBMIIXIEHASEE
BANEBR XY, OLEHIHRE false, HIIMIATEEIXEN,
RIEXGEEERIX, IIHHOIIEIRESEIXFANEAIETOIX
A, MARIIREEEIXERIOIEBA,

MRIRFTEMFIEHRMUSHMEA, DR[O true, F—TOE00
ODAMESEDSNME, MROIKEHEPER—TA, 0RE true ; FZ
THE=TIE00/EMNME, AIUEUSHFERA * BERK
insideCourtyard('R*') $F00fIS LA R HOINFFEREMS,

MRIKESFAAEA, DBRE true,

MR FEIINA TIKBTFRE—=2001ERMEEK, DRE true,
W, W8 A MO UsB+ 1, M B MO USB- A1, OR[E true,
MRIKREMWA, RE true,

MNROIKENEA, (FEOOKOALF)OI0RE  true,

MRBIKEMBOE x FRODDRE true,

55



BENXDH003G

(rule RF_width
(layer outer)
(condition "A.NetClass == 'RF'")
(constraint track_width (min 0.35mm) (max 0.35mm)))

(rule "BGA neckdown"
(constraint track_width (min 0.2mm) (opt 0.25mm))
(constraint clearance (min 0.05mm) (opt 0.08mm))
(condition "A.insideCourtyard('U3')"))

(rule "Distance between Vias of Different Nets"
(constraint hole_to_hole (min 0.25mm))
(condition "A.Type =='Via' && B.Type =='Via' && A.Net != B.Net"))

(rule "Distance between test points"
(constraint courtyard_clearance (min 1.5mm))
(condition "A.Reference =='TP*' && B.Reference == 'TP*"))

# This assumes that there is a cutout with 1mm thick lines
# OEROB—T08 1mm BORTH
(rule "Clearance to cutout"
(constraint clearance (min 0.8mm))
(condition "A.lLayer=='Edge.Cuts' && A.Thickness == 1.0mm"))

(rule "Max Drill Hole Size Mechanical"
(constraint hole (max 6.3mm))
(condition "A.Pad_Type == 'NPTH, mechanical'"))

(rule "Max Drill Hole Size PTH"
(constraint hole (max 6.35mm))
(condition "A.Pad_Type == 'Through-hole'"))

# Specify an optimal gap for a particular differential pair

# EEREEDIMIREDR

(rule "Clock gap"
(condition "A.inDiffPair('CLK') && AB.isCoupledDiffPair()")
(constraint diff_pair_gap (opt 0.8mm)))

# Specify a larger clearance between differential pairs and anything else
# IEEEDIROMOAOBRRHEEIR
(rule "Differential pair clearance"
(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

B

HIA0EMERA Python 05 B001T KiCad FRRHEOOAILLED Python "B{EH&EH" [ KiCad 7RINTNAE, DLE4EAFRILUR
MRI0ERTEO0 RIS KiCad AR ERPRTHIA, IR0, MOBEHRSFE0ERGHEDH,

AFMEBEET —BHAIEB S, FLEIEXENMARNABOIODOFEA https:/docs.kicad.org/doxygen-
python/namespaces.html ) Doxygen 34,
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https://www.python.org/
https://docs.kicad.org/doxygen-python/namespaces.html

KiCad 6 S{FEHIRATFTE Python 3 KZHHHIA, Python 2 BARE#HZH.

Python BIAAIE

PCB DORMIBAIIAFILGBEIE NS SRS (PCM) BIRE, BAEIFHHETEHE—TXHIR, ST
BHFRODZE plugins SFOPEEISHISZATD plugins SCEFIRHTEBHATD

Fa BREE
Linx ~/.local/share/kicad/6.0/scripting/plugins
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