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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no longer active.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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O

Draw rectangles. Rectangles can be filled or outlines.

Draw circles. Circles can be filled or outlines.

¥ O

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.
\-_f’\' Add dimensions. Dimension types are described in more detail below.

Add layer alignment mark.

Deletion tool: click objects to delete them.

+ @ 4 J +

Set drill/place origin. Used for fabrication outputs.

Set grid origin.

e

+
g e
e

e

B M & Bk K NRMTRIUEEHER, BAERTH Ry 8K &, & 0 itd,
RRAEBESOLE, REUFNIEERE SR FATRPHRE JUER B FA 810 Rk,

RiE WR
ctrl MHSETE,
Shift R

REMH

e KEEHAE EP B, R F IMNE X B BEK B BREM. RBENR KA BEE
mA— & (RFEEfIARM . 28— AF &N BMEME, £ TE FiHE IBENS

TRE ER, EAIEEY NFRIUAMER —TEANHZRAN, MMSE—THF Fif, —TRIE
A 2*2mm RE 4mm B SZHFEAE SBRUKATEXZE FH ES.

P EEEE S

NOTE TODO: B — —aiFHREM, M hEH, FSE

{5 F8

NOTE TODO EBAXR -7 B
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fEF X 15

NOTE

£ &

e RE I FEE.
h B ER% B

NOTE

TODO : B —

% XA RIFETER £, ERENE W ER. 1% BEAlEERE &

ISR B0 [, ANEREFR R, BRI B 0" LA .
IFE 8 Rk

TODO : E'F —

EE BYA R

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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B.Net Lt A.NetName == B.NetName &,

REIM  HIRFN.

via_count max
KEURRHEE
AMEEEX FTEAXF UTEN:
B B4

LCEMERTHRE PCB R,
1.3 HiE B

Layer string

Locked boolean
Parent string
Position_X dimension
Position_Y dimension
Type string

EH RBRY
EEMERATRAMAENN R (
B4 oiE B

Net integer
NetClass string
NetName string
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ESE i
B

Clearance_Override

Orientation

Reference
Solderpaste_Margin_Override
Solderpaste_Margin_Ratio_Override
Thermal_Relief_Gap
Thermal_Relief_Width

Value

oiE B

dimension
double
string
dimension
dimension
dimension
dimension

string

1P

Hx BN REE.
HEHIT5RA (B ) (L : E)o
HENUS,

HE BN & Bx

it
i
i

H BRELRES,

7 BRE B

HH

HE B B =

HEN " " FRANEA,
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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
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oiE B

dimension

string

dimension
dimension
double
string

dimension

string

string

string

double

string

dimension
dimension
dimension
dimension
dimension
dimension

dimension

ik

BN REX.

"%, "BGA . "Ei, 2RI HIR'. "EH, A
HEL R N CBH LB R TR,

X EREFLMERIKN

Y EREFL/ERIKI

BI7mE (e ) ( 47 : B)o

B 5", AIUEFAES (B, BGA R "A1"),

H BER BERERN
HIRE HIBION o

EREITEM

AVIIE]

"EALL "R R BRERT S "IE @A, MR

o

NBFR BERERE P ERIIEI,

S B CERIERE B8 1318, "
AN A, S TR CEE R
LR AN R M R RITE C HER
B B2
F R EERSERANILE,

TR R R B T RER. BN
o EEX 2

X EMIX,
Y EMIKIN

BN BEES.

BN B EES.
BN B BHRES,
BRI B

B &



i M SHEtE

B
Origin_X
Origin_Y
End_X
End_Y

Width

LR
L

Diameter

Drill

Layer_Bottom

Layer_Top

Via_Type

BiE B

dimension
dimension
dimension
dimension

dimension

oiE 2

dimension
dimension
string
string

string

AN REB#4%
ERMERT XAHE X, R X (B RIS X) .

B

i

HE R HT X A
HEREYY A
FRHT X A
RETY 4

LTI =2

1P
L MER.
FLA B LI E R,
L FHERE—
L PRS-

"B BRI AL Ko

Clearance_Override

Min_Width

Name

Pad_Connections

Priority

Thermal_Relief_Gap

Thermal_Relief_Width

FERRR
ERMERT

1N

HiE B

dimension
dimension
string
string

int
dimension

dimension

EENZ o

U

72 BN REEL

& i MEZXENRN K
R EERRI RUARRT %),
B SN AN - (O (AN P AN
B ML

B BRI R

B BRE B K

WHE "2 —
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B BE B i

End_X dimension M X A
End_Y dimension MR Y A
Thickness dimension R B ERE

MR

ERMEATYA & (HEFR. BEANEK F) .

1.3 WiE B
Bold boolean
Height dimension

Horizontal_Justification string

Ttalic boolean
Mirrored boolean
Text string
Thickness dimension
Width dimension
Vertical_ Justification string
Visible boolean

XTIV
AL EEX RARAHN K AU TES
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IRXA REIE,  true,
FRPFRINEE,
KEXAR () :"AE
MRMXA RUE,  trueo
MRXA &, true
XA KRHAR,
PARELHIE
FERPFRN E,
EEXA HI:"HE

MRXA KA ()

B SE
" BE BT
true,
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W

existsOnLayer('layer_id")

fromTo('x"', 'y")

inDiffPair('x")

insideArea('x")

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

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()

isPlated()

memberOf('x")

A or

A or

A or

A or

A or

A or

A or

A or

i

MR REET MR £, RO true, layer_id 288 iR
ST

R REETFT & 2 MW BERELE, RO true, x My 2 it
R HIEFR, #0 'R1-Padl’ .

MR REESD W—89, HE HEARRINS ENSH x T,
RO H, g, inDiffPair('USB_') iX[O] USB_P F1 USB_N
R RH true, * BILME BEZRF, FRLA inDiffPair('USB*') PU
Bic USB1_P #1 USB1_N., Htt, #EHEH® USB_P HIW ERBHR
USB_N FIM B BS#k b, BNEGR[E false,

MR KREEUFmR XFHE A, RO true, XEHE %
MAMESENEY Eh B, I8, NRH1 BN XEHRE
EARBRX, HEHHEEHRE false, m ATER KEN, W
R EXERER X, HH T REEBE XEBHEAER X
N, AR KREEHE XEK BA.

MR KREEMUT EHRMUSHMEA, KO true, F—T 2

MMEHE MME, IR KEEPEA—TA, RO true ; £
THE=T 8 RBEMNME, TIUERMUSHER * B :
insideCourtyard('R*') ¥§ IS R 7 WIFABHERAS.
MR RIEEFL/AES, &RE true,

MREE MNET KEBFRE—Z=92 EHREEKR, RO true, fl
W, W8 AEM UsSB+ #, M B EM USB- A1, RE[E true,

MR KREMFL, RE true,

MR RE BRLGE AP ERE true

MR KEMES & x A R true,

55



BEX it =6l

(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
# B BT & 1mm H BIH
(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

# EEREED WRE R

(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
# BEED © B X BRIHHIEM R
(rule "Differential pair clearance"
(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

B

BIAss &8 Python S8 1T KiCad RHE TBILLUE Python "R{F&EA" @ KiCad JRININAE, LEAEAAILUR
mE IR WA BES KiCad XAXERMIHIA, FIgl, M BIRXAE ERERE Ho

AFMEZET —BEHKR EBR. 52 SERENHANE {8 A https://docs.kicad.org/doxygen-
python/namespaces.html £/ Doxygen 344,
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KiCad 6 S{FEHIRATFTE Python 3 KZHHHIA, Python 2 BARE#HZH.

Python BIAAIE

PCB ZRHUEHFHATLIE 1&FANAEESR (PCM) B L&, Molli#E F f$HElW #IB—TX4 . 5T
HE8 & plugins X REBECHIG  plugins 34 BINIEERA

Fa BREE
Linx ~/.local/share/kicad/6.0/scripting/plugins
macOS ~/Documents/KiCad/6.0/scripting/plugins
Windows %HOME%\Documents\KiCad\6.0\scripting\plugins
NOTE TODO EARED (AMAIZZEHHURIEIGT)
HEM
HEGE SAILMEE 28 B Python IAKES, IR AHRE 1E, —T EMAE [\ o & BERH

&, HFETEIM —E2¥

MREHREBD FLENR H#48, BOllAE KCd R HH BEPHRIBHERA :
https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins[gitlab],

SEREAS &

Pchnew i — TPIEHI Python 12414, AIRTF BRHSHEZE, BE B4, £ $TE cpa@[:j
Pcbnew Python API A&5H 1 FT|EEIZEFIA A import pcbnew BIAINN RS, 5 pcbnew.GetBoard() i%
R[] Pchnew FHINN §9 BSAREVZIFA, FILLE RHIA BRUSH SR

NOTE TODO  Hfth5 R PyAlaMode E#§

B\ aREs

NOTE TODO : B'F —

BEiR{Frait

NOTE TODO : B —
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TEZ Pchnew I THA #ERFIR : —THUDE KT, KiCad FAHZIL TS KiCad ARERZ
HEMRE 1 AIiE LiRE
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