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This manual is in the process of being revised to cover the latest stable release version of
KiCad. It contains some sections that have not yet been completed. We ask for your
patience while our volunteer technical writers work on this task, and we welcome new
contributors who would like to help make KiCad’s documentation better than ever.
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Modifier Keys Modifier Keys Modifier Keys Selection Effect
(Windows) (Linux) (macOS)
Shift Shift Shift Add the item to the existing selection.
ctrl |+ shift ctrl + shift Cmd + shift Remove the item from the existing
selection.
long click long click or A1t long click or Clarify selection from a pop-up menu.
Option
ctrl ctrl Cmd Highlight the net of the selected copper
item.
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Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)

shift | OT | ctrl shift | OT | ctrl shift | OT | ctrl Add item(s) to the existing selection.

ctrl + shift Ctrl |+ shift cmd |+ shift Remove item(s) from the existing
selection.
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Creating a board from a schematic is the recommended workflow for KiCad. When you create a new project,
KiCad will generate an empty board file with the same name as the project. To start designing the board
after you have created a schematic, simply open the board file. You can do this either from the KiCad project
manager, or by clicking the "Open PCB in board editor" button in the schematic editor. To import the
schematic design information into the board editor, including footprints and net connections, use the Tools
- Update Schematic from PCB... action (| F8 ). You can also use the ﬁ iconin the top toolbar.

Update PCB from Schematic is the preferred way to transfer design information from the
schematic to the PCB. In older versions of KiCad, the equivalent process was to export a
netlist from the Schematic Editor and import it into the Board Editor. It is no longer
necessary to use a netlist file.

NOTE



5B - Update PCB from Schematic VoA X

Options

Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

(] Replace footprints with those specified in the schematic

Changes To Be Applied
Frocessing sympool K/ KesISTOr_1H [ IH_AXIAI_UINULU/_Lb. SIMIM_LZ.3MIM_F 1U. | bMM_Horizontar.

Processing symbol 'Re:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R5:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'C1:Capacitor_THT:C_Axial_L5.1mm_D3.1Tmm_P12.50mm_Horizontal'.
Processing symbol 'R2:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R1:Resistor _THT:R_Axial_DIN0207_L6.2mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'P1:Connector_PinHeader_2.54mm:PinHeader_1x06_P2.54mm_Vertical'.
Processing symbol 'J2:Connector_Dsub:DSUB-9_Male_EdgeMount_P2.77mm'.

Processing symbol '|1:Connector_Dsub:DSUB-25_Male_EdgeMount_P2.77mm".

Processing symbol 'D2:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'D1:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'C5:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C4:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm’.

Processing symbol 'C3:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C2:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Total warnings: 0, errors: 0.

Show: (] All (m] Errors o (m] Warnings o (m] Actions [m] 1nfos Save...

Close Update PCB

The tool adds the footprint for each symbol to the board and transfers updated schematic information to
the board. In particular, the board’s net connections are updated to match the schematic.

The changes that will be made to the PCB are listed in the Changes To Be Applied pane. The PCB is not
modified until you click the Update PCB button.

You can show or hide different types of messages using the checkboxes at the bottom of the window. A
report of the changes can be saved to a file using the Save... button.

a0

The tool has several options to control its behavior.



Option Description

Re-link footprints to schematic Footprints are normally linked to schematic symbols via a unique
symbols based on their reference  identifier created when the symbol is added to the schematic. A
designators symbol’s unique identifier cannot be changed.

If checked, each footprint in the PCB will be re-linked to the symbol
that has the same reference designator as the footprint.

If unchecked, footprints and symbols will be linked by unique
identifier as usual, rather than by reference designator. Each
footprint’s reference designator will be updated to match the
reference designator of its linked symbol.

This option should generally be left unchecked. It is useful for
specific workflows that rely on changing the links between schematic
symbols and footprints, such as refactoring a schematic for easier
layout or replicating layout between identical channels of a design.

Delete footprints with no If checked, any footprint in the PCB without a corresponding symbol
symbols in the schematic will be deleted from the PCB. Footprints with the
"Not in schematic" attribute will be unaffected.

If unchecked, footprints without a corresponding symbol will not be

deleted.
Replace footprints with those If checked, footprints in the PCB will be replaced with the footprint
specified in the schematic that is specified in the corresponding schematic symbol.

If unchecked, footprints that are already in the PCB will not be
changed, even if the schematic symbol is updated to specify a
different footprint.
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Board Setup x

WARNING

~ Board Stackup Default properties for new graphic items:
Board Editor Layers Line Thickness  Text Width  Text Height Text Thickness Italic Keep Upright
Physi;alStahckup silk Layers 0.12mm 1mm 1mm 0.15mm
Board Finis
0.2mm 1.5mm 1.5mm 0.3mm
Solder Mask/Paste Copper Layers
= Text & Graphics Edge Cuts 0.05 mm
Default Courtyards 0.05mm
Text Variables
+ Design Rules Fab Layers 0.1mm 1 mm 1mm 0.15mm
Constraints Other Layers 0.1mm 1mm 1mm 0.15mm
Pre-defined Sizes
Net Classes Default properties for new dimension objects:
C_”5t°',“ Rules . Units: Automatic Text position: Outside «
Violation Severity
Units format: | 1234mm ~ Keep text aligned
Precision: 0.0000 - Arrow length: 1.27 mm
Suppress trailing zeroes Extension line offset: [ mm
Import Settings from Another Board... Cancel OK

AIA000AEARORAY7 S MR EO0R0DEE R0 F R/ A0S, AILIOFABI0REDEIRIRIE. BX0E
BUMNEZIER, [E0TENDEERD

NARBINEAUEXAIERN0E, IEIELMKYIERZMBINEMNXAZRSR, IMHBIIEEISERZIE
${VARIABLENAME} HIDE&0DENIHEMIT,

FIgn, ARILA0Z— T 40 VERSION MO8, HIYNAEIDED 1.0, 07E, 7E PCB EMWEMSIADSF, {RAILIOA
${VERSION} , KiCad & 1.0', HIRIRE&ORQ "2.0', S 7TEHE ${VERSION} M AIREEEHIEFH., 1R
WAILESHEAEEXAFIZE, A, (REIB0E—TXARIKR, NA0 RA : ${VERSION} , BIFHKEEDD RA :
1.0,

ESEBOytoo

D 00IZEsZ B A0SR A T 00BN FS AN 000052, DiHO0aMRENER, (BRI IR IS FF A0 IR
A BRI 000

O5%R

BEANTHID2AIEIRIBIOENIRRE O PEE, [—SoMIREREERTE TR T, DI0BIR TSR EEN
00 DE0ERHE AR/ \OEZ—T 00(absolute) Mg/ DD ABERE BIANDITOOFES. A0, WSRIREZE0RIRRI—
ER3AI00BR0 0.2mm, HERERS0 0.3mm, (RIFEIRFRAERD0A 0.2mm KIS/ NI0BR, FHERRIO0ZKEE X003k
BOARH 0.3mm OB,
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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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|:| Draw rectangles. Rectangles can be filled or outlines.

O Draw circles. Circles can be filled or outlines.
add Draw graphical polygons. Polygons can be filled our outlines.
graphical
polygon 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 Add text.
\{\' Add dimensions. Dimension types are described in more detail below.
-
» )

Deletion tool: click objects to delete them.

Set drill/place origin. Used for fabrication outputs.

4
“®
.‘.. Add layer alignment mark.
W
hs

:_I_:: Set grid origin.

e

BO0#e0RI0RI0ER T3R0004. DOAIEMITRAMUBRERIER, BARATRHIREFIETHIDE, EE0M0TE, #
RERAEBSAR, IREHRINTIRRFIFERIDGER TRARIREIT TR0 EIIZAISIIDSRER,

REED HR
ctrl *DME;@?’EO
shift KOOSR,

D00RBE

FrEISEEREIERIINEMY, A0 ¢ IMNADFEIFIDBMRIDFRIIBNEL.,. REN{RIINFrEIEEE
E—DBIRFREF T ABMOINE, EE—XIIARDEWIENEE, 120 FE*FiE00 T EREND

ERMIDES, FHIESHFINFZEBDILIES —TEANEZRAR, MMEE—THF00 W, —TR8IY
HLOAD 2 * 2emO0RZ  4mm MO0 ZFEAENEERUKBATE X SEIFRNIES,

fEFEIE

NOTE TODO: IEI—I—aiEHEEt, MIFEH, FF,
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The properties of each individual pad of a footprint can be inspected and edited after placing the footprint
on the board. In other words, it is possible to override the design of an individual footprint pad in a specific
instance of the footprint on the board, if the footprint design in the library is not appropriate. For example,
you may wish to remove the solder paste aperture for a pad that needs to remain unsoldered in a specific
design, or you may wish to move the location of a through-hole pad for an axial-lead resistor in order to fit a
specific design.

By default, the position of all footprint pads are locked, so it is possible to edit the pad
properties but not move the pad’s location relative to the rest of the footprint. Pads may

NOTE be unlocked to allow free movement, which can be useful for certain applications (such as
through-hole footprints with varying lead positions) but is generally never recommended
for surface-mount footprints.

The pad properties dialog is opened through the context menu or default hotkey & when a pad is selected.
Note that KiCad assumes that if you click near a pad, you are probably trying to select the entire footprint
rather than a single pad. To select a single pad, make sure to click inside the pad area, or turn off the
Footprints setting in the selection filter (and make sure the Pads setting is turned on) to prevent accidental
selection of the entire footprint rather than a specific pad.

Pad Properties X

General

Pad type: SMD A
Copper layers:
Pad number: | 3| F.Cu -
Netname: |/U3D+ v Technical layers:
F.Adhesive
B.Adhesive
Locked F.Paste
B.Paste
Pad shape: | Rounded rectangle v F.Silkscreen
. B.Silkscreen
Corner size: 25 %
F.Mask
Corner radius: | 0.15 mm B.Mask
. User.Drawings
Pad size X: | 0.6 mm Y: | 1.55 mm
User.Eco1
Angle: 0 v |deg User.Eco2

Fabrication Property:

None v
Offset shape from hole
Specify pad to die length
Footprint J4 (USB3), front side, rotated 50 deg Preview pad in sketch mode Cancel oK

The General tab of the pad properties dialog shows the physical properties of the pad, including its
geometry, shape, and layer settings.

Pad type: this setting controls which features are enabled for the pad:

SMD pads are electrically-connected and have no hole. In other words, they exist on a single copper layer.
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Through-hole pads are electrically-connected and have a plated hole. The hole exists on everylayer, and the
copper pad exists on multiple layers (see Copper layers setting below).

Edge Connector pads are SMD pads that are allowed to overlap the board outline on the Edge.Cuts layer.
NPTH, Mechanical pads are non-plated through holes that do not have an electrical connection.

SMD Aperture pads are pads that have no hole and no electrical connection. These can be used to add
specific designs to a technical layer, for example a paste or solder mask aperture.

The Copper layers setting controls which copper layers will have a shape associated with the pad.

For SMD pads, the options are F.Cu or B.Cu, controlling whether the pad sits on the front or the back of the
board relative to the footprint’s location. In other words, if a pad is set to exist on B.Cu in its properties, and
the footprint is flipped to the back of the board, that pad will now exist on F.Cu, because it also has been

flipped.

For through-hole pads, it is possible to remove the pad shape from copper layers where the pad is not
electrically connected to other copper (tracks or filled zones). Setting the copper layers to connected layers
only will remove the pad shape from any unconnected layers, and setting to F.Cu, B.Cu, and connected
layers will remove the pad shape from any internal unconnected layers. This can be useful in dense board
designs to increase the routable area on internal layers.

The Technical layers checkboxes control which technical layers will have an aperture added with the pad’s
shape. By default, pads have apertures on the paste and mask layers matching their copper layer.

It is not possible to define a different pad shape or size on different copper layers in the
current version of KiCad.

NOTE
Specify pad to die length: This setting allows a length to be associated with this pad that will be added to
the routed track length by the track length tuning tools and the Net Inspector. This can be used to specify
internal bondwire lengths for more accurate length matching, or in other situations where the electrical
length of a net is longer than the length of the routed tracks on the board.
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Pad Properties x

Clearance Overrides and Settings

Clearances
Set values to 0 to use parent Footprint or netclass values.

Positive clearance means area bigger than the pad (usual for mask clearance).
Negative clearance means area smaller than the pad (usual for paste clearance).

Pad clearance: ] mm

Solder mask clearance: 0 mm

Solder paste absolute clearance: | -0 mm
Solder paste relative clearance: -0 %

Note: solder mask and paste values are used only for pads on copper layers.
Note: solder paste clearances (absolute and relative) are added to determine the final clearance.

Connection to Copper Zones

Pad connection: From parent footprint -
Thermalrelief spoke width: | 0 mm
Thermal relief gap: 0 mm
Footprint J4 (USB3), front side, rotated 90 deg Preview pad in sketch mode Cancel oK

The aperture appearing on any technical layer will have the same shape and size as the pad shape on the
copper layer(s). In the PCB manufacturing process, the manufacturer will often change the relative size of
mask and paste apertures relative to the copper pad size, but since this size change is specific to a
manufacturing process, most manufacturers expect the design data to be provided with the apertures set to
the same size as the copper pads. For specific situations where you need to oversize or undersize a technical
layer aperture in the design data, you can use the settings in the Overrides tab.

Pad clearance controls the minimum clearance between the pad and any copper shape (tracks, vias, pads,
zones) on a different net. This value is normally set to 0 which will cause the pad clearance to be inherited
from any clearance override set on the footprint, or the board’s design rules and netclass rules if the
footprint clearance is also setto 0.

Solder mask clearance controls the size difference between the pad shape and the aperture shape on the
F.Mask and B.Mask layers. A positive number means the solder mask aperture will be larger than the copper
shape. This number is an inflation applied to all directions. For example, a value of 0.1mm here will cause
the solder mask aperture to be inflated by 0.1mm, meaning that there will be an 0.1mm border on all sides
of the pad and the solder mask opening will be 0.2mm wider than the pad when measured along a given
axis.

Solder paste absolute clearance controls the size difference between the pad shape and the aperture shape
on the F.Paste and B.Paste layers. Its behavior is otherwise identical to the behavior of the solder mask
clearance setting.

Solder paste relative clearance allows setting a solder paste clearance value as a percentage of the pad size
rather than an absolute distance value. If both relative and absolute clearances are specified, they are added
together to determine the solder paste aperture size.
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The Overrides tab also has controls for how the pad connects to any copper zone that overlaps it and shares
its net.

Pad connection controls whether the pad will have a solid, thermal relief, or no connection to the zone.
Like the other overrides, this one may be set for an individual pad or for an entire footprint. The default
setting for this control is From parent footprint, and the default footprint setting is to use the connection
mode specified in the zone properties.

Thermal relief spoke width controls the width of the spokes generated when the zone connection mode is
Thermal Relief.

Thermal relief gap controls the length of the thermal spokes, or the gap between the pad’s shape and the
filled copper area of the zone.

Custom pad shape in zone controls the behavior of the zone filler when the pad uses a custom shape rather
than one of the default shapes. This can be used to achieve different results when using thermal reliefs and
custom pad shapes.

fEF X 15

Copper zones, also sometimes called copper pours or fills by other EDA tools, are solid or hatched areas of
copper assigned to a particular net that automatically keep clearance from other copper objects. Zones are
commonly used to fill in all free space on a board layer (or a portion of a layer) in order to create ground and
power planes, carry high currents, or to provide shielding.

Some EDA tools have separate tools for creating "plane layers" and for creating copper

NOTE . . . e
0 zones on signal layers. In KiCad, the Copper Zone tool is used for both these applications.

Zones are defined by a polygonal outline that defines the maximum extent of the filled copper area. This
outline does not represent physical copper and will not appear in exported manufacturing data. The actual
copper areas of the zone must be filled each time the outline, or any objects inside the outline, are modified.
The filling process may be run on a single zone, or on all zones in a board (default hotkey s ). Zones may be
unfilled (default hotkey ctr1 + B ) to improve performance and reduce visual clutter while editing large
boards.

Zone filling is a manual process rather than occurring every time an object changes that
would result in a change to the zone copper. This is because zone filling can be a slow
process on older computers or very large designs. It is important to make sure zone fills
are up-to-date before generating outputs. KiCad will check that zones have been updated
and warn you before generating outputs or running DRC when zones have not yet been
refilled.

NOTE

To draw a zone, click the Add Filled Zone tool (E) on the right toolbar, or use default hotkey ctrl + shift |+

z . Click to choose the first point of the zone outline. The Zone Properties dialog will appear, allowing you
to choose the zone net and other properties. These properties may be edited at any time, so it is not critical
to choose them all correctly at first. Accept the dialog and continue placing points to define the zone outline.
To finish the zone, double-click to set the last point. Zone outline points may be modified like graphic
polygons, by dragging the square handles to move a corner or dragging the circular handles to move an
edge. To edit the zone’s properties, use hotkey e or select Properties from the context menu.
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Copper Zone Properties ﬂ

Layer Net
| [ Hide auto-generated net names Sort nets by pad count
Me.cu o
JU3D-
Ju4D+
Ju4D-
JUSD+
JuUsD-
JU6D+
JuUsD-
JUTD+
JU7D-
/X
2. (e}
VIN
General Electrical Properties Fill
Zone name: Clearance: 0.15 mm | Filltype: solid fill -
Zone priority level: | 0 + Minimum width: 0.15 mm | Orientation: 0 deg
Hatch width: 1 mm
Pad connections: Solid -
Shape Hatch gap: 5 mm
Constrain outline to H, V and 45 degrees Thermal relief gap: 0.508 mm
Smoothing effort:
Locked .
Thermal spoke width: | 0.508 mm
outline display: Hatched = Smoothing amount:
Corner smoothing: Fillet - Remove islands: Always 7
Fillet radius: 0.5 mm Minimum island size: | 0 5g. mm
Export Settings to Other Zones Cancel oK

Layer: A single zone object can create filled copper on one or more copper layers. Check the box next to
each copper layer that this zone outline should fill on. The copper on each layer will be filled independently,
but all layers will share the same net.

Net: Select the electrical net that the zone copper should be connected to. It is possible to create zones with
no net assignment. Zones with no net will keep clearance from any copper objects on any net.

Zone name can be used to assign a specific name to a zone. This name can be used to refer to the zone in
custom DRC rules.

Zone priority level determines the order in which multiple zones on a single layer are filled. The highest
priority level zone on a given layer will be filled first. Lower-priority zones will keep clearance to the filled
areas of higher-priority zones. Two zones on the same layer with the same priority level will overlap (short-
circuit) with each other.

Zones with the same priority level will never keep clearance from each other, even if
WARNING  they are assigned to different nets! The design rule checker will report these short-
circuits, but they will not be prevented by the zone filler.

Constrain outline to H, V and 45 degrees controls the initial behavior of the zone outline drawing tool.
When this option is enabled, the zone outline will be restricted to 45-degree angles. Note that after the zone
outline has been created, this option has no effect. Outline points may be modified freely after creation.

Locked controls whether or not the zone outline object is locked. Locked objects may not be manipulated or
moved, and cannot be selected unless the Locked Items option is enabled in the Selection Filter panel.
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Outline display controls how the zone outline is drawn on screen. In Line mode, only the border lines of
the outline are drawn. In Hatched mode, hatch lines are drawn on the inside of the outline border for a
short distance, to make the zone outline more apparent. In Fully Hatched mode, hatch lines are drawn
across the entire inside of the zone outline.

Corner smoothing controls the behavior of the filled copper areas at corners of the outline. Corners can be
smoothed by a chamfer or fillet, or can extend all the way to the outline corner if smoothing is disabled.

By default, chamfers and fillets are not added to inside corners of the zone outline,
because this would result in filled copper extending outside the outline. If smooth inside
corners are desired, enable the Allow fillets outside zone outline option in the
Constraints section of the Board Setup dialog.

NOTE

Clearance controls the minimum clearance the filled areas of this zone will keep from other copper objects.
Note that if two clearance values are in conflict, the larger clearance value will be used. For example, if a
zone is set to use 0.2mm clearance but its netclass is set to use 0.3mm clearance, the result will be an 0.3mm
clearance.

Minimum width controls the minimum size of narrow necks of copper created inside the zone. Any copper
areas that would be below this minimum width are removed during the filling process.

Pad connection controls the way that the filled zone areas will connect to footprint pads on the same net.
Solid connections will result in the copper completely overlapping the pads. Thermal reliefs will result in
small copper spokes connecting the pad to the rest of the copper zone, increasing the thermal resistance
between the pad and the rest of the zone. This can be useful for hand soldering. Reliefs for PTH will apply
thermal reliefs to plated through-hole pads and use solid connections for surface mount pads. None will
result in the zone not connecting to any pads on the same net.

Thermal relief gap controls the distance maintained between any pad and the copper zone when the pad
connection mode is set to generate thermal reliefs.

Thermal spoke width controls the width of the "spokes", or short copper segments connecting the pad to
the rest of the copper zone.

Fill type controls how the copper zone is filled: the default is solid fill, which will result in copper filling in
all available space within the zone outline. The zone can also be set to fill a hatch pattern, which will fill the
area with a pattern that contains less copper. This can be useful for flexible printed circuits and other
specialty applications.

Orientation controls the angle of the hatch pattern lines. An orientation of 0 degrees will result in the hatch
pattern using horizontal and vertical lines.

Hatch width controls the width of each line in the hatch pattern.
Hatch gap controls the distance between each line in the hatch pattern.

Smoothing effort controls the style of smoothing applied to the hatch pattern. A value of 0 will result in no
smoothing, and a value of 3 will result in the finest smoothing. Higher values will result in longer processing
time and larger Gerber files.

Smoothing amount is a ratio that controls the size of the smoothing chamfers or fillets that are generated
when smoothing effort is set to a value other than 0. An amount of 0.0 results in no smoothing, and a value
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of 1.0 results in maximum smoothing (in other words, a chamfer or fillet equal to half of the hatch gap).

Remove islands controls the behavior of isolated copper areas, also called islands, after the initial zone fill.
When this is set to always, isolated areas inside the zone are removed. When set to never, isolated areas
are left alone, and will result in copper areas that are not connected to the rest of the net. When set to below
area limit, a minimum island size can be specified, and islands below this threshold will be removed.

DFEOR

00 (BOODAH. %672, D000 AN) B EEO0 E, {BREESECOMO0AER:. DAIZ ORI AEEBMO0IE
HOBENEFS0ER, DIEIMESHESRIDENNE, EMERERAtEL,. EFRERMO0RILOED "0" LIZZH0ER,
IFEENROFEAR

The right toolbar can be used to create lines ( / , default hotkey ctr1 + shift + L), arcs ( /" , default hotkey
cerl [+ shife |+ A ), rectangles ([T]), circles ((T), default hotkey  cer1 -+ shife |+ c ), and polygons ('3, default

hotkey Ctrl +|shift + P ),

Rectangles, circles, and polygons can be filled shapes or outlines. The line width option controls the width
of the outline. The outline width extends on both sides of the "ideal" shape of the graphic object. For
example, a graphic circle that is defined to have 2mm radius and 0.2mm line width will consist of a torus
with an outer radius of 2.2mm and inner radius of 1.8mm. If the filled shape option is enabled and the line
width is set to 0, the shape will be a filled circle with 2mm radius.

Line Segment Properties 0

Start Point End Foint

X: | [148.33 mm  X: 151.68 mm

Y. T77.28 mm Y. T7.28 mm
Locked
Line width: | 0.2 mm
Layer: BFrcu -
Cancel oK

IEFENERMY AIR

Graphical text may be placed by using the ( T ) icon in the right toolbar or by keyboard shortcut ' ctrl +

shift + T Click to place the text origin, and then edit the text and its properties in the dialog that will
appear:
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Text Properties x

Text:
My Text|
Locked
Layer: [JUser.Eco1 v
width: 1 mm Italic
Height: 1 mm Justification: | Center
Thickness: | 0.15 mm Crientation: | 0 v
Position X: | 158 mm Mirrored
PositionY: | 90 mm

Cancel o] 4

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.

O B&HR0ER (DOEDED)

KiCad f#if] Edge.Cuts O_ERIOFEOSRERE XOBEIRAV0ER, OOERRAIZR— TO00HRO0RIAIK, (ERIARARDIZAIORD
KROAL, WONEN, HER2—TO—HOKR, WEFEHZOFE, NRIEEXIERII0E, HEDERIIOEBITH, Ai—
LThaE, #03D D&EERN—LE0t 00RO AI0TER.

03
DIFEAFIRIE0IFOER0T EREMIOMITEIR, BORIERINENERIDOP, EBEERMNBIAIIZ—,
KiCad BRISZiFMAFHAROBYMIOE : D001E3R. #uDvFds 100

00 03% (¢ FRFRZIEHI0E, [RIRIEIR T RN SRS T,

EXROE (j) HIEMS2INEES, (BI802 X 0= YOI D/e0000ElFRAMaZIEEN/KEREEDE, 1
EROGEINAIIBIEMNFA T RE, SLURENEDEMMIBI0ER/EIE0/I00

tRD DS (o) DE— T+ FODRIER— TSI HOIHID D,

510 O5F (M@) 02— TEINYG—REIIDERAFE, HWXAFERAIUESEANAUR AR A0S ER
W, OFMOBEMDIEEARREERADIEOTNELED, DUBHEHIEIRFESE,

26



DZ2—T0FE, AMIDERMGE (00 ) MUS00REFRME TV X AFIOFZ0RI0H,.

NOTE KRITEDRRIROENDAERI X ARIOFZROADER 73 B E XU E0RAIBOADT

27



TEET.

&: 115.5700 OE=E LTivR mm v
B BiEs: 1234 mm v
=8 BE: 0.0000 w
2 |IEE=SE | [ resras

s . 115, 6700 mm

Tt i N

=E: 1524 mm S X: 137.16 mm
=E: | 2.032 mm TEVY: 26.20772 mm
fH4: | 0.21082 mm GrEE: | SR v
IE= BHE: 0.0

(=i b SRS

T =0 v

TREEE

£54R4A: 0.21082 mm ELEE: [1.27 mm
RaFRZERsE: |0 mm

O3FERI00

BEDSHE, TRILEEE 0 FEHIAIE00MAR000£00

HUO0 LEO0ARYER S FEIS0R D202/,

[B00 tO0ARHE IS FENSORAEIBIR S,

00: D00SE0SRAFAERIOD

067 : DOOROE0MI0ML, X SE0RERO0SRMIDROMO0B0 DRI R0BOEN04DME,
OR8N : MJLRPAERIDAI0ROMEAR000

BE : IIB0RZDUNNEE,

03 A00
REZHOENANDSEHMOIFESAIRAO0ERE (0 EENOIFEISRERD) » A —EEHHRNIDERFOENA .

EMER : IDEFINEDLEIXA, 1REMEESDFIE0000

503000 AR, BEXAMARSEINR, FXARSIE0F(T,

28



033000
0500 DB MBS EFARRIOFZ0R¥E00

DERIER : 1BIERRDER0ERMNES,
H00E : 1BEDEMAARIESERMINE,

gl000

5 |ZEfETL
B: |1 AER: |EfE e

| =5 | [] User.Ecol v|

00 DABES [IITRENRMISN A,
NAEZR : DOFrERXABEIMIR (0. BEET) .

0
KiCad B XA MOSIMIINAEE :
o SO000FIZESI001TI0SHED (FE0) 00
o TLEIMTATVMERIANIT :
o ¥IDBERIDEHMAONBRD
o DTN SEHAIDEREERN0MARD
o SIEIEANRO + RIBRMIDENZ2INRERE (8i) 1EAISIRERA0TIRMAROFAR
ZABRT, MISSAEREMINEEEBMNDITI0FHFAINARY (0F) SIE0HI007EREFHMIR0FLAMEIEND

MIESEEDNTTIDRIBRI0R, MNRFEHIODAILLEIERSS AZRMIsR NI M0 E#Y7e0 DRC 0000
SKEERIMTO00T) o

0gsE =&, BILFENN00 R8s A FAR0ErA00Et AT ERAKO000 o) Si$HEI0EAR000 IEERE

o BEFMZE : EHERNT, XEPDMm0EsThAE#<00/m05s 2300 00028 (0RR00) N E T, WRTFFEHZE,
O¥FFROMNFROTEIES, BRIEFTFF 7400 DRC HZE000 HEHER T, —RRZAIMURER THIER (FIa0, —T7K
FOERF—TOANER).

o D : BT, HAIMIESO0TEBINERY) (FIR0, D0FDERIRO/FLFL A A0 BERS, DLEEESYInI LI
Fo OSREER TB5LIEOR DRC : 1R FTFEMOEIARIR DRC FIYE0MIE, DASIEHHIAO0

o O : BT, MISRKTISHIEIER, REASBIRSY.

{EAMMRINE — TREFI00 - AZEAIDRIZVERHIRILNSESMHIMIAINSE, NREAFEMOHE
SORBANOMIORR, DRIMERIERR, UEE, HOINDERIVR00ZEKTE, T|BEMN 45 E (H/V/45) iR, MRTFEEME
FA H/V/45 IARIAERIE, DuiEASRMERN, HERXEMisRIEINESEREHEAEEI000

BRETEENMOINEE, [0fIDEDDMIIDRINNE. IREDIMNIENIEREDIFRER (BLD, FralILEEEET0
BT B0 MBI FREE000E) MO0 TED MM TENDH, AIMNODTED L, EENI T E|O0OMIER. —
TRFARTHITHEE, —THF=T00Th8E, A, MIFEOAI000EIDFIRENMiAR0E,

29



ERI00S04R0 /—/ OOODMODTEISSMOERTED %60 F) SWEAI0 x|, S0—"T#2taME, I0ERIMMO0FHFE
00 HARINMISEIER0R, MINAI0BRESERAINDREIRREHNIEER T, FILLEINR0 "RFOIE" 00ESR
B "OBR0ER" D& S22 FAOBR0ER,

OBR0ERDRMAROMOE] PCB _HEAIEMOIDIMNER RO, BILUBERABRRE X0i100AREIREEMON
AREOBE, #ROSGZ00L0ps, (BBt REAIREID

NOTE
UH0BR0 T EIRIIDGM RO R RI00 SR YE00HIFTRI0ER,, DEE0ERRKREIEDD (unfixed temporary) IfR, B0
MBS enter OREED (fix the route) IFOEMHLENE:, FEBEE AR LLEERIEERMNIBIR, LHEE
Fl esc D8GEIO0DA—TIEBRHEAIBINGRRZEEMRIR, TTHRAUREQOD od ) SEEFRBHIFE L MO,

HEAOOD R AEFBUERIE — TR0 (00  Backspace ) BUHEIE Sl B EMMIDEHMUES FRANMTSUEERE
EERYR00

FELARTR KiCad lRAH, ERARIANS Enter KEEBMINIRZEEREIR, EASEBEIYIIEIRIIIR,
#E KiCad 6 1, OFMTODTERRIORY, ROAESRT, PRAERINER &8 AEINIMIBIRNIRESBSHERE, BIERAR
mlas0ENEREEA "ROEE A" D00 UK E B/ TO0

MOO0RIBUZ(E | cerl DEEFWISIBIE, &(E  shift  DZAUI0RIOIFLEFIRAIEIE,

R BUE0SE S B 0000AERY00008R D FRRBIR = 00K AIIRAER, BIZBITE—MRER T

NOTE o mngmie, DM ASEIMIZEIIRO7L LR RES R D0 sAR00

b iakidn

TEEEH) / KFE (V) /45 BB T 0000 2—0 TOERE0EI T H/V/45 BORTGEE AN T =, E0fE
AT, YR —RKFEREBEIRMN—R0ME0 (45F) DERDEE, FIERNE0LIERMNIRE « B/KFE/EBEIERIZ0800
EBTERT,

KiCad FfplzR00MRIE—RFIRZBIIIREFII—ROR, MIBSIISRKEREMRIBIGNGEANE, HR R
%" IB3A (JI0A), UMIDAH0Z4A0RI0000KiCad $S004Y 80 500 &000008FZ00

AERLERT, KiCad A EMBIEEENFI0EAMRIIYI0MOFEI00ERYIIMOFEZIMmT (00 /).

SRR “REFEINER T(BIR1, MOFLFFR00), KiCad {SEAEIYOIMNBIRIDFEIINRALMOMIED (K
FEE) 0BRFE, IFEKFEREELR DSEIMNERUIER T, MRTELEMIIAIFE, DAIAISRBII—
By05miniIEMRE RIS HMIE, HERIEIRREBUE, BSIASHEREN, AIMERAENMIEIE
OOMEFREE A MBSO 0200020080 F PR,

SNRERAYINMOFZ0m T2 2 KiCad DIMAZ000TELRIMIRFRERE DS, NERAMNEIBIE

NOTE  iomss,

30



HODARR

L H/V/45 &0 000KiCad FfR0gR TN E R A0 MIIZAERAN0A ZTI000ERMRIEAKEImT (00
ctrl + /), FARAIAMIINE THIPZIHYNEEIR. I TUNNEINEEIRNDN, HmIELAEESNENNIZED
Fo

O0Fr@EMUE, IAERIEMAIARIMTS0MIBAITIANE,

NOTE iH A2 35 A DR HE0 /00 L #e0 0 S 0E T T Rl as 0 m0000 S 00E0 A,

RO

WARINIERMIERBIU T =MA N —RATEN : IRAMIMERE0B0ENIR, HEIEIEI LN L?_] RO
FH, IEfMEIBI0BMOINNE, BODRNR0ETE0MAI0E FRERIMKIED "FEAMO00E "T00ESE B # A0
FIMO00SUERIDMODEEARDENB E X0 I00AINELMERERN) . &a, MRM00E TRIF0H0EIDRRD
BIMEPEBMIEXRIRY 22—, IISEERIDE,

MO0 KON REEF AN EIRDENDAERIORER D PECE IR/ MRD0E, ANRARIMNHI0E XOEETF L

NOTE —_ - =
B/VIER, D¥EAR/)\0ER00

KiCad M08 FHEIROIMI—MONE, DE000BEIRAFIN00E, (RAINREEIIAEM E—RIRMKRIHEFH
A—REMNER, BNIEIDERMIOE, |00 w Al shift + w |, FEDRSIROBODEFEERAINE FZELS0IT,
it =(HE 1

TEFROOEROIDYIODSTENYAT CRERE) DERMIRImIEA—T0f. —EBE{RWE T07L, MIY00E#HI LT, BILMAE
AI00—T#R0HFIEADL ¢

o (FHA0NND4SERIN00MD Peup 00 F.Cu 3 Peon | OO0 B.Cuo

o EMFEA"F—O"ZK"L—0"00(+ M -)o

e @O "MELFL" 00 (Vv), BISUI0ESEIO0HRI~—00

e E0HA "000DFHEOEFLRE" BIEO0 <), SFIH—TO0AERO0B000

DFLMIR SMECEMNFLR OB OEY, FIEN0SE T B0 FRIFIRSHEMOFLR~ () AR IOFLR~T (v ) 00000

SMmO0EIEERLL, @A X/\0B0"ERMO0RT" D0RHER "IRR0E" /Y "Wo0" BiD P EERI0FLA/ BRIERE
EXOTI0ER).

SNREDPEIROBOAERIIRRAERDE A T WAL S AR, A AERIIMEDLDSL, ERA00 cr1 + v SERER
FL, At + shife + v SRINEE/EfL. WFLREEHRNEEIE—TAHAIDNMEI0RE, SR RIRERER—
Lo

mIBRMERIFLBIAIR EMIIRM—ED, DEWRS0FLMORIMB0ES (MUERIRMO—0006IR0, HMIRIEOHE
¥ PCB 0cR0 TOERAMIMD R, ARLERT, IARERAEEN, FIRIFEIZRIZA00 0FRERDS, ALLEIXR00f,
BMH00AEARRY "BOEFRIALM0" EOERZAIAMOINB0ER. (A "RINRZ0A" TEREMNDFLAEIZIZAI—
=13

E=50%0

KiCad FMIZNDI#EXIEGHEMN EHZ#/ M EIS0MMEE, KiCad Z3FEA + A -, =& P # N {E0/F00
fBIg0, usB+ A1 USB- #A—O0Z4>, USB_P A1 USB N ti2#th. ESE—THIFH, EARZIZE USB, E_TH

31



FhE USB_, BIIRAEEES : WEE USB+ A1 USB_N AMEZES00 DARIREREDFMED a2 R Z 5000
LIf7E PCB D028 EEAZE D088,

E0ESIN{THR000R07R0ZESDD <~ DOOMODTE0SKMOBBIED 0 F) SEEMND 6, KRO—T0000FLE0BES
DOEXMUZRIR, FFAATRO0 (R LAMZE S 0RIE RSO0 FF4A7R00

NOTE BRI ARl Z= 2 0mIM A0 R0 ZE 00174800

Z N UIESI0 A0 00RO R0004R0 (Z 22 00BR BT IAFE DB AR0 EODAERIFIO0ER > FRECE, thrILUBIERBEX
HO0KRECE), NRMOMEIHORMESEERIRAR, MISSIE—TIEN "BH" 859, URKREMIEZE
DORBEHIMO0E.

LRO0SAEAMEDSL (V) BFI0EDDMOSRIYIEM TAHEIN0FL, ILE0FISHNEERAIREFABILAHMIE, [FE0
ESTONIFLEIFLOBRRIOTHO00

{ENTR0

DEx#fplfE, RILUBIR0SHEDSRIEN EIISHEIRAEFH MO0 00— TOERI000 v Al ARSI0SEI0XBIFTALEE
HIOER, SF—XIZT v JO0S00F0AEOMNIES2IN0ER, $£XZ v B XIAIDSEIIEERa0_ ES5FR00
EXROMIFRAE0ER, A0FEZ0000ER AT LA SRIEROBREE T 4000

EMMARN¥EI TR ATHESRMOIR, #0 (45 B&E) mT00 o AFElm0ssHEIfmIDMNR A0 EIN0EDH000
FERIL S HEDHEO b NARID AR A0SREROBO0E, MERGSENSI0ERY S SRR B hAEm
F00 ¢ BFEMIR—N0Z, YA SEIRHERIME. wIERAENTIIMTSEmERISRET | A
FEOESY), Remss.

BrRIIAfEHEIISIMNMIIEREER T, I0HEI0LEMOIRIB0MAE0R, FLLBE00RREDR

NOTE  srimenm=s (o) SROBEEA/N, FRIGSSIRNNA/NIIARI{T DRC OO0

BomT (00w ) WAIFEOR LA, Do SIHaE0ERIORR, MRBRMEAREIPHMMNIRZ0L. FERBImT
BO0RO0ARZ01T DRC OO0

ERIFEMNREINT O EERE _ FM0ERN{TEH MO0 EMEID—=, FI0T7 —THENE R TERKIHS (o
) o AHAIEEM—TO000 mIIERERNS S HE —RaHE00 DT IHAEE — LR : ERESARER TfT, A
FIEEER ERIBRARIOERSYISHSHNANOEE . A, REMUERNI000 R0 S#HE00 I0Z000KER
REANI00_EDRMIEBS A= #8HE00

B AR00R0AI0FLOOAEESAROMOENOFLAIA/), MEBEFHMIIGRIMER, IS0 TEXTHEINT BRI
3o

DE0EE

DEID T BRI AFEMISI0ERAIMEHO0RAR, BORIENIE, BEAEHIEEMIEINTIE, 000TE (06U
=[O0 7 ) SERIMBRORE, FI0MDESARB000 Z9000TE (00w K00 | & ) [IEHIREINSEE. ZP0R
ROBTE (00=Lc3K00 9 ) HOZESOPOEHIKIIEIINE, LUERRESIEDMIMHRER (BfiZ) . 5 /0" 00—
00"00" DORIIAFEDEB T BO0R "hl" S0 MRAERIA0M00 TRIAHE,

BODERIRTENBINE, IFEREIRIRTIRGE, METIROSEAO0 cerl + o F17F "DEIRIE" 004E

32



5B ERENAS R v ~ Q]
EE/EH
BirkE: 100 mm

B/\ESE (Amin): | 01 mm
|IEIE (Amax): 1 mm
i (s): 0.6 mm
e B v
#NEE (n): 100 5%

 BLE(C) v BRIE(0)

IHODAED AT FBFECE R T AARRI KN FAARIOEE,

REFRINER, AEiREEFRNERFEIARNXIERI— T M0 ABIRBIEI I IARME SR, Y0550

SHI—TROEO, DRMOFNEIIEFBRIIE, BRROI0STRMESRIFIERM00 AREFE, AIUER—FRMIL
B % SRAE AR O0

NOTE IEIR T BN FIRM TI0Z0M a0 mM0RNE, EASZIZIREG ARG NIMO0E,

ZTHERMIDE

R H I 0ER0E v B0 R00003k:&E046000 T B0 mIm0R0SR0000 L0 & ZEH 0 #e00E M0 T00

33



-

B O ZEXHEHEE O @ @

CE

() BEkE
5

" ® ik

TR
RAREETH: | BIEE -

BHAEER (THEREE)
SR S

(W] BRERNGES

(W] e

W] FE
SeifFER DRC M0

(W] A EEHE AL

(W] R RIS 128 EShT B

LIRS =¥k =g 124

AHITE —  —

i [

© BUH(C) | v BE(0)

34



0 Lz

B D& R FIEFHFMIMEINERINEREBNRFERN. BX00ER, 120 LENA
B

BHAREIR SOMERAERIIMAR0U 45 Ei@E/m00 0 mIERN0IBIE HIR S5 AZR00 I
00=F "o

O0RERS 1 AHOEINT, 0fMm000EDLCRERY) (A000) EEBOAEEROD

BERZRIUMO BOORRE L EIMOPOZNERE, MRBEEPRAOMOINITED,

0b000#EE 5 Atk DBO0R B RAR088007E:E HO0AI0FL0@ 0 A ME AR ENR00

B0 #0MINIRIYMIRIGHE—E, URKREMBDSEER,

7800/ DRC 00 EEeERENT, R0UMEIR DRCODMAIFMDTL, FEEMER T AEIER.

0B EE#EORI R0 FBRE, #WIfRIEYIHM KiCad MbFR LAIIMERAOD LI ERR T A ERIS

A, BRETiA, EES0%IMINRERR. ZAHIDAS0EAERKIFIIEED 2N
MO0 T{EMOME, FEH#E0FR00000/64R00

& A RO EDEMOAZD O0ARIE OB EMMOE S B REmIE00 IREBIM A BB R E ER0A000
OFE0N0ENIANER ; IRBITEKFREEBIIIRIGIBIZEEER, HEIE
FalERUBERIIDFEIETMESHWOE, HEALUBIR ORI EKAZDD

RO0BEEFAIR [E BO0ERIIINSERE EMINAEMIRIUE, SIEERINOI0RM0ER, FHHI0
BNMBIXIUEF R, RRAIRE—TIR FEE0X000RMNIR) NASEEEE
LIE, PILLEII—HMIEIBI0T0R,

HEIREE1E

NOTE TODO : 5 ~0—0

(B ST

NOTE TODO : ERI—0

0%

RZHOKOILUBEIEBMOONE. A0 LT HEOSEA "UI00E 000 L) ROE, #HIENISRABEFO00BRIEOOONES
hE WIENIE" EMEREHE. I0BI0ENIES0IER—TE5004E

7 SRR 'Y
a EPEHSTE 1 TEERE.
RIEERSEE, SNHhExERB.

FRET.

WEBIE & BRE(C) v HE(0)

35



FOTO0AEARDD "B E0E" NARIBIDENIE, 00 "HE" SAMREIDRBUEMAR OB ; B TIENIE, 00

"ABIR" SEIRER TS0 0E/RRI000
HEIITER

NOTE TODO : 5'FI—0

BETR

NOTE TODO : 5 FI—0

IEFEOADRE

NOTE TODO : 5'~OI—0

M DXF H1SVG 3401 AKED

NOTE TODO : 5 ~0—0

IEFEOAfIOOER

NOTE TODO : 5RI—0

36



O00R8IR

IBTEH

DB TRAIME PCB EM&RZI0{TESMAZIE. BREITR, 1R1A0TRIN & 0005UER00 an +
sire |+ ulo —BOTEHIHE, RI—RUBIRER, AEERI—RATHAIE,

IETEBATFAREXRANDTHIREIE, CPrSrEMAIEESIEITROFENANNNR, Z0E

NOTE oy e TFIO A TEN R AR IO, DERRYIET S,

03t+o0on

01t000088AF00 PCB RER80IRIBIMERZIMNFIEEXK, UATEIIREIRIBMKRIERIBI0EE, KiCad A
DATE#RO0ERDB0RS L —0 R 0300 T0MB0 Z EAMfT0R T AB0B5 LR, DERETED PCB D2 HE&E X4 2 Fi,
WAOEEADTO0002S,

BAFAIT00008, 0RO0ETROM 32 00050E MODRO-RI00H000088.

. DRC =25l oMW

(M| ZE#147 DRC ZATESE A FERE REPBHNEEREES X
BEMERAEEIE

i FEENRE FEEIHERE

v iR EABREEZN L
# (# Edge.Cuts L)
# (# F.Silkscreen L)

v iR SHABREEZNE
£ (¥ Edge.Cuts L)
% (£ F.Silkscreen L)

v iR EABREEZN L
# (# Edge.Cuts L)
# (= F.Silkscreen L)

BT R m iz € Ok Hi ®RF...
M ER 4RI R FradRic *H iZ{T DRC

DRC 1ZHI & ORI0ERER /> & & — L4 030000 23/9000

37



EFERPAEMIEBEITDRC : BRE, &Xzi700000880E8SEHEFRE00 R A FIEFFEFEOIZ A0
AIRES0Z00A DRC 08,

&S THRINAEI0] BRE, SIS TIBRNFIEIRRIN0 2BINYRISE— 1000 5 AINSIR0TI0008E
TR,

00 PCB RIREED 2 D IEHMBRIO0 S ARG, 03t000088kR 700 PCB 03004, OISO0ERIEOA] PCB R IMNER, 7EH
B T3={T PCB D02R00000RE/ER,

=17 DRC |5, {HAI00f70#R=0R7E DRC #ZEHIB OMA0EES, DRO00ARDEENDB LR EREIR] PCB ZINERSIR
A=TARRMO0FR, 005IFR T @RISR ARIRSIFEIIIDEUAFHIERE, 75517 DRC/E, TILUERIFEIR
O0B— T O AR NHI0 S ST,

4 (3) | FIERHOHE (0) | EEESEER (FER) |

v EiR: SHAEEEAENZH

% (£ Edge.Cuts L)
# (# F5ilkscreen L)

v EIR: SAEESEZAZE
% (£ Edge.Cuts L)
# (&£ F5ilkscreen L)

v EiR: EAEEREENZE
# (% Edge.Cuts L)
# (¥ F5ilkscreen L)

B A m iz € mEs Hem RiF...

il=7 onre il FR A RIS *H IE{T DRC

#0000 % PCB EM—THZTIR, FEIEIRA, BRUIKINEIZETH, m05IFRPHI00{T0E0 PCB 00
EHIIMESEENXIEER, S00EFSRIIIRE —I9EH0RI0S%R,

A0005IRI0FMI00TIHIA—T £ T 3ERIDE A EIEEERATI00/TOMI0ANEIE, BRIE DRC 1ZHIE EIRH "HEBR"
SUEBSECE, BUBBRNIRITISHEIRE,. HPBRA00/T0EDT 000038 =i TRADSHI0(E,

0 B0 SRR

OBRAI0ZRAZR T B AR0RO0BRLOBRAIDITORIDERFIEROE., H0itERS001T008) PCB D00LE T B AILURMEE
B, ADEIFMMER THAIREREMEIDEATE TIR,

BO0FA T 0K 0EANOBR000000/ TORHMIDROFO00RSI R, 1BR0SIMERDRE T00 LMIRZ PRI
BR, A0 00BRAI0H000

38



L] B IR v A X

F.Courtyard

FislEelFREE, ERAT:

e = F.Courtyard
e HEEUS
e HE U

FeE Btz EL9% e FisllH0.0000 mm.
ERALFEF LR

CAFtTEvEFE: 0 mms

" HRIE(0)

BIBEAT—TIKMOHIR, D0BEHMOIORIFO00REN, DRISIMENIRERFIDRAUERIE,

39



O HRBS VoA X
=ms

2 X mER T
e HEUS

KE BEitizERNTLLI®R,
FAEEIEEIHR,

EE BEtReEE.
FRESLIEE®R,

LAl & iTavmE.

+ HE(0)

3D &%

NOTE TODO : 5 ~FI—0

OO0

P08 S OMROEOBEIR AT MR 28, BFTFI0R, DmOSIER-REIMOESI0E ) coostEmonsos
00MA000%S.

40



FIEEE X
SRR || BT 0 19SS
[ s34a4aE: EEE v
Pl iR BEts ERdEm SAKE wERE A
001 fBMH-0OUT 2 0 0.0000 mm 157667 mm
002 SACK 2 0 0.0000 mm  11.9703 mm
003 SAUTOFD- 2 0 0.0000 mm  15.6008 mm
004 JBITO 2 0 0.0000 mm 12,7367 mm
005 JBIT1 2 0 0.0000 mm 92710 mm
006 JBITZ 2 0 0.0000 mm 12,1665 mm
007 fBIT3 2 0 0.0000 mm  9.2099 mm
008 /BIT4 2 0 0.0000 mm 94378 mm
009 fBITS 2 0 0.0000 mm  13.0082 mm
010 [BITE 2 0 0.0000 mm 10,7222 mm
011 JBIT? 2 1 1.53450 mm 247567 mm =,
< >
+ BERE.
BE

mOM0FIRF—TWISEIRR S 50m0/M00 0050050442050 ™M0%5 R01THER

PMKIBEZER IS ARIPNMOIDEE—E, HOEIESHMOMOOE, 0, WREEFM TR0 DATA0 F1 DATAO_EXT
RIRIO00EA00 DATAO* I DMKIBIIDE— T3S0/ T MO0 BgHIARBETMEERRTE RO RegEx (IE0FKRX
), AMIEES0RNA00 SUMKIBEIIHFFRIE (Substr) HAFOILIARR A R CEIRTAIE0MO00ZND

Han, WSS AF uib+, UID-, U2D+ &1 U2D- , 90T UD SEERRTER TEMEN TMO00E—TI1—/
0 U*D, TEEREFSFSEENT, BYCERENE TMIMEIZA TARR/MO0UID Al U2D,

003+ A0 0FLH DRMI0_E00 (ROOOA@FL) FIOALMEE, [A0E DRETIAMNIEE (REIE0FL0EERHrLen
0. 0E0000FLIESEFOAITEERMUIEIRNIDEE, fHI0E Rn—TWIFPEMRIRMONE, AE0Ei, ©HRO
E 0700 _ERIO00EMIFRADND RS A ORI,

MO00ERFIRHIEARFIEIR TEHRIRNIE, ROMOO0SRIRIERIMOrETEHR0IMN0A,
NOTE MOEIRTEIRGEENM TIIRND ZOALIKEERE, SXIEIRTIENES(ES, 1280M0E8
o

41



H RO H

KiCad RAJIAAE BAIOH ZFARIURISE, Ofli& PCB MISAERIGRIEOERER, 0THRERIAE XA RIK/ LT AR
AR, HIEIHED I EH0HIE PCB FRRMRFEIERE. IHED I SERAANSHMFIERAFNTIE, O
OTNRESSOVRARFETI0HE PCB /Y 2D 000 FTENINAESS0(RIS PCB AIOO0:XE 2D FTEIAL L.

wlED A0

KiCad {8 Gerber S{4{EDHE PCB fliEMEEOOMET. Z0#E Gerber 34, OMIAEROPFIFOOOONE, ML
OIS0 ER500 Gerbers, ODOO0MESFTFF, AIRECERAER Gerber 344,

= X
LEETL: | Gerber o EHEE: |plotfiles/ [
a2E= SHER
top_copper A L] semlifEimrneni= EEFLAFID: 7
[ bottom_copper ] sl Pt -
[JFr.adhesive
[ e.Adhesive =3 VA= EEER: b=k
S:F:“E aEsiesimsmEmnes (] ERssA e
Paste
F.Silkscreen LIfEfEE Hel Edge.Cuts B =)
B Sillecreen WESSIE L
F.Mask
[7]8.Mask L Fseird A M s A EE R
[JUser.Drawings
[JUser.Comments Gerber &R
[1User.Ecol (15 Protel ST BE WHRIER: 4.6, B mm v
[JUser.Eca2
Edge.Cuts 4hf Gerber T304 FERT B X2 B 85
[ Margin [ BIpeFres R itrhat s ] EiEmEEE
F.C d
Enr::?;rrd v CIZEHE (Aperture) %= (EE)
BHEE
=5 [(fE Mgz Gl M=z G [EE MEE B
i&fT DRC... b =4 SEREEEFL ..
O®I00

SE00 00X EFE B 7 EM0ERNR L6 BME—00 ISR FIEIEAM000
OHBND IBEF I AMHRFAIE, MRIZME0RE, (EE2HE0F IR0,
FTENOEMIOO0D ANRE B, S7AE 00 EFTFI000AERI0000 $TFN Gerber SANDE B2 THAE,

DRS00 MREA, S THEMNIFERIYIHITERMREREMA0E CRIFFEFENFERAIDERER).

42



OBIRIS : MNRBA, S THEMNSFERIGIRITEEMREREM0E CRIFFEFENFERAIDMERER).
ORIOBIARRIO0MIS « MRS, FOFFEREINNGS, BERP—EZERRA T FERAIM,

B0 LOH Edge.Cuts : WIRSHA, Edge.Cuts(DEEHROER) DO ARMIZIFAE R00 DA Er&00 7 AFID
BITHEHEIR2MNERIZESZD,

H&ED_ EMEND00 ANSRE A, & (F.Fab, B.Fab) 0_EHIFERODEOIDKIEFRIIE, MAREBETRHIFAA,

IDBENF : WREBH, IFUSASEZ7EN0 (F.Mask, B.Mask) t., #IREA, UFLSHFEND (OH) B,

NOTE KiCad R3FBERHERENfL. BEREEERIEHRI(—0R_EFFTBEILL).

O0F,000 OF Gerber DIAINOIST, BIAERPTEIFLAIMIEDHRIOO0 DALO0 BUZRGEFLIIOOR N (B81®) L0, thn]
DIESE/NWR 0,

OB : DFZ4F3E 1:1 OO TENAR =X, SIDADBFTENLLAI, BIIMIENIMOILLESIEENIE A\
DHIER : DFEEIHIRT, BRMNFIRAIEER#OHIRIE (B0ER)

FAIA/MEYHRR : GRE, 0HISUFNLIER Y R0RRI0S ROBRIFL/ME XXFRR. FAINAIRRIYRE
O0/RR (MERIE ).

0ROl : HOBOOODOOOFELEOHIETN, TTRES/KFRILE,

OROH : IFRELEOFISE, AR IEIB0R B, FIERXT, S00ERIBIRRMNZE B XISE0HI0fZ, H7E PCB
EEIRMINER T ZEE X,

ORIBI0OBORT : BAE, SEERIEZFIIIBOET RIRIAIEFET), MWRZ2MA0000HI0E BIaEARER !

Gerber 00

f5F Protel X401 EB4 : EHE, 0#IM Gerber SEHSHERETF Protel (.GBL. .GTL &) MIXHIERZMB. X
BAEIIEYE .gbr HIER.

4 Gerber {fE0X# : FFE/E, Gerber {E0S{4 (. gbrjob) SS54E/A Gerber X —i24EM, Gerber {E0X42
Gerber {8 NHWIE, @EH X PCB IIOMRIAXEIENES, BX Gerber TEXHMESZ(ER, 00008 :
https://www.ucamco.com/en/gerber/gerber-job-file[Ucamco Fid],

A0RT ¢ BEALDTEOFIR Gerber XHHIEFIA R, IBIEHIELER, TRAMODLIDAHEEDE,

FAIE X2#8X : GAE, 0HI Gerber SR X2 18, EHPEZEAXNEZNEMIEBMENIES, &R
FIRES R LEHIERIEARIIEAR CAM DFARRA,

SEMERBY . SHRE, DM Gerber XTI ST HEFE CAM D4FIIDHHIMRER, 2 X2 VERNO0E
SENHEDF0EETE Gerber X4,

BRXELR : AR, IERRSEIR TS, MARERNBE, HIBIEHSEHEERIAFSIRNEBI0N
CAM I4HB.

Postscript 00

HRIRF : 25 a0aNS0 R SR ALO0RE] PostScript SZAFHIAAN0 0 X F1'Y EbHIR T 58 AR RMI0SS 0B {5/
BEAMIOE, DLERZFRAIAFRIE PostScript DHE00AMIOMR, LAODKSREOMOL

43



RO0ERIE : 0%l PostScript 00 MAOOODFLAIODRIA/NERIN (RISR00%, DRE) NEBERE, WREEIAT0
1E PostScript 000 MI000A00FERAIILLBI0 H o

Ofl A4 O - B, “ERAT PostScript SXFIF0 A4 A/, BME KiCad DB8HRSUF KNVARE,

SVG OO

Ofif : ¥ SVG X RERAMINML, BTF SVG BIUSEIEEMNDMIRI0 Rt E0ERS0A B E 040 2ERR0NL
DEMROAI0EDNFTO .

B EENYERZ O T AR RZ0400

DXF 00

ER0Z0 BN0BROHIOAZ0R : DXF EPRIEFSEE0E, HIDEHEIRMANY KiCad DR EBIE (BE) 10
FEORZ0®IE] DXF 3244, BRI0E, SOHIFRRINIES, ZAIOD00SHTEIFARMIFG0 (FFEFIRNEEEE R
B DXF 4R AI0),

5[ KiCad SA0HINA : EAE, KiCad DitHWISIAHFHE KiCad ZADHIDOFEFIR, ZBO0ASHED] DXF X
AIKOE, TIHERARRANZE, FEARSLS KiCad DRI HIRMTE SR IBER A/ NI TR

OHONI : FEFNSTE DXF MEHREEAR0GZ, BT DXF RIUEEEENIRIDR S IERS0A B B0 R
MO0 EARRIMI0MZI0B0TT0 .

HPGL 00O
RAERY : ZHIAFIZIFEMII0ER,

0.3

KiCad B4 B AZ4# PCB #I5& TOFREERY Excellon 2% Gerber X2 & THIEUEOFLI . KiCad ORILAAERROFLO0—
TOROFUZERIOESHROAZ00 M "HhE0H" FZ0AR00 "4 BOFL3ZA" D0SRFTFFO00AE :



SRS X
S -
SEFLTIHES SIES AgE
(®) Excellon o 2ELES. 317
i : 0
e OsTUBETHES ?:Emﬁ .
£k (PTH) HEESE(L (NPTH) FLEER i =L
PEEIFLEETAS 7L L 0
#5.: 0
@ EERLES (5D Omm
O EREmEER @z
() Gerber X2 e,
@ HssiEnED)
BAETSTIERE P —
(O HPGL 0O o=
(®) PostScript Om=s
() Gerber
Ooxr mE: o4
(@<
() PDF
F=1
SRR el | =@ SERRRET i

O 3ZEFOD DOBYRFAE RRAI0FLANMRES SCAFRISZAD0 SISR0AMEORRRE, IR0 FT/2800
OFALEEI : D024 AL Excellon DFL34 (KZ# PCB #i&ERS&8FE) 02 Gerber X2 314,

DR Y 00 0F =834, DORENMR Y DALOD HAFE=7HE PCB ILEEANMEROIINI0HFBE0 T HER CHliE PCB
FIFBOMiRERT,

B/I\000 0F Excellon 34, D0R&ADHE/NIOIOMAR5TERIA000 BRIEFIERESR, A0/R0E ALk

PTH (00FL) MINPTH (GEOOFL) 00X : BUABR T, SEM TARREM Excellon XEFHAEROIOFLAZEIOR. B
HO0E, O TGS HI0TE, BRIEFSEER, BOA0BA000

DOFALOFRTS ¢ $ZHI00FLTE Excellon DALXEFHRTAR. BRIADE FBABIGT I FAZEHISEERE EHEN,
WNRFIERFESR, 0000 MAIAIFER 0E,

RRESZAHB T ¢ DO0HI0FLARRHI0 AR,

DFLRR ¢ DO0FLMHHIMIERR, D0 ¥HERE EANIERR. [A/RENERR SERIRERITPIEENRR.
OFLONZ : O00FLARORDRTRI0NZ,

FAMRTN 1275 Excellon DFLXXHHEFHIET. DRIESERHVE0ELLI00—T000

ToiF I S

THAREN AR —FNAN M, BSH TIER EMEToH (HR) MUREROENGR, [EX4EE AT
BA01T0RE, SNRITITOMZE TR0 PCB, (REVHISRE RIAERE 0L X4,

SNSRDA AEIERS A 7 “ MIUE ST R EERR D000 E RIS AR HITEE BRI B L4, DRIAF

NOTE e R B AOYR TAEA E5E,

45



SERAEE

=Tl =k=-tlllpl ot files/

L= LS i

Cicsy ® mm O Bt
() Gerber (=E1%)

[RasikRins

L #He B RS SRrEHE
BEEERIEE

ER/ SRR

EHEE

= A MER di V=2 G [VEE MER

@ ASCII O=E 0 MENREEN SR

RS eS|

B DD4ERROSTAK (ASCID). EB 9B AN (CSV) 5 Gerber B SUFHE TN
Ofi : TEME XA 00ToH I BRI,
M4 DD200BEMIEEANSERERE RN, IRER—TaHHEIIsUE,

0884 SMD Hi3 : S A000EIEES SMD flEBHMRE, 15EMFINTEZ00MHE

MBS PSS EHEBRTERE X2 o
EREFLODEEBRATERE : B AIINR G SEMEAI00EMEESE080ED SMD,

o
THEOREMR0000 0F Gerber B, EHINFEIRIBRES I SEIENELIEF,

FERIA/RBYHEHRR : BAE, THUBSHEIFIRRITRIBROFL/MEXH R R,
= (L)

ONRIEIED H

FADNYIE SMD HEIE

T MBRUE A R FERRET

FAIZESEIFIER

KiCad ORJIAMOBEAROITE TR0 & 34, IPC-D-356 FIRMANIIEREED (BOM), D&0HRTVRAREERDND

FTED

KiCad AJLAERE S A 30RO TEMR B OBEIRO0F TEN RIS TEDA Lo

46



1E0 p4

BEEE prizl (]

HEE: TFE: B e -

2 advesie oL

bottom_copper B.Adhesive L TEHAfER A=
F.Paste [ S S T - T
et Onassa
| F.Silkscreen B
B.S”I{SCFEEH Dﬁ?ﬁ?lﬂﬁﬂmﬁﬁﬂ’hﬂm:
F.Mask KiCad Default
B.Mask
[«] User.Drawings HED: | =R v
User.Comments
[+] User.Ecal [ mesTe
[] User.Eco? LsETm—m
Edge.Cuts R Ta mE_EFTENEE BtRatE
Margin
F.Courtyard Et
[~] B.Courtyard w11
rdrr-L OEamAE

' i Bl siE OEEY:
MEEE.. = FIENTRES

300 0B ESEFIFI0E 00 R0FHIDSARRI00
DR : IDBAEEZ AT,
FTENOEROOOD BSRE, S TEI0EOAERIDDO0

BIENIEBERNIRI0-FIH : BHAE, TADEAEANERNIRI0-+HH0SKRESURETIENIH S, ZHEI0R
FEESMNI0XIZA00 T D0 SRFRFERIDI00DSF TENOLEOR,

TSR . 2 HI000NEH 2RSS E,

SAARMNOSEOOTITN | YL G000 R0ERARRKNIGEEI0THIH, ZA000RRI0SRERRISED
RFAFHTED,

0FL000 FEFIRUO0A/NOROEL, ORMINARTOROTL, DREIRAEFIENOL S,
fIENOER : BAE, FIFNDHISHIKTIR,

S0¥TEN—00 BHE, AES00XIEARI0ME—D0ERSHTENRINE—00 N8R E A0 ERA I E LI TENOREMR00 00
PEHI 279 Edge.Cuts IRMBIE THIENDE,

EEB I TEND HAB0FOE0E R A E R0 E K/ NHIELf,

IEEOH N &

KiCad AILUSOBEMROTTOHORFEE =518, DUESAER0F—E(EA, DLEThRE RIS SO0 HER D R,

47



Specctra .DSN : DEES0ABIRELSE =75 B0MINEHRISG

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

TODO : X 14 GenCAD 023

TODO: A4 VRML Oiti#3

TODO: #& IDF OH 8IS AY0RID B3R

TODO: 344 STEP DHi#s

TODO: X4 SVG 02z

TODO: A4 CMP 40t 85

IO %% AT EgERY000

Hyperlynx : 0Z5&A0A Mentor Graphics(Siemens) HyperLynx #0137 0I5

48



E 0 ﬁm::\ ﬁﬂ

EEHERD

NOTE TODO : B FO0—0
E= i [nRESE=S

NOTE TODO : B FO0—0O
BEXI0FAR
ESVEST -l

NOTE ADERAINOR
ESVEC ]

BROEFFHHEAINESER, 12080E0—ERRIAERD.

49



BIED
EEBEFNBEX

Pchnew B&MREIFIE, FILUEMRIFIBINEITECE. 5 KiCad FFTEER—00Pchnew MIRFIEFITEAIRE
Bid, FHEE KiCad XEBERARIBERY, MMARIZ THRASHEMRHFIEHTET.

REFOBO0ERIEE BB GBRA. BOFIARRNRUNIREED) P KiCad IR 0HE, KiCad FH“BERRFIE"ER
DOONODTOLEERD, IR, REREIMOEMBERZIRE, EH0Z4HET Pcbnew FIIREEIRBTE Pcbnew iz
T0F RHOMEFIRA,

O7z=00
<7 e E ®e
# B HHRETE (A) 10 - b i
FARFIRLIE R ' W] BRSNS RS
Bz STEFE 9 -+ BRETRERNEEN R TR
« PCB#RiEEE
BREE 3D EEXASENE: | 30 - + = TEEH
HERT CEE e
k=) EEINEE R TH&EEE (BMmE) b Eiﬁﬁﬁiﬁ{%#ﬁﬁjﬁﬁﬁ
IR
Ee  REMEER: RS v | RENSEXESHE: 23 -+
SEBASHH: 5 - 4+
HEF
wAxsEE: | [O0 m  EhzEnsERE: s — + A
_ = : —
(©® RSB POF T BARERR e M
HE: =iE
A TS 3 TR R4
APRE
100 -
BElirEEh: (=] 83
|
EfnEEh: 1.0 + Bz
(] EFEB PR TR
FEEHEAIME © BUE(C) v HRFE(0)

JERGIEE ;12 SRR IR A NEI
PUAEOTN « FEIRHAIOH RO RIS,
PUARERE : 1220 AR SRR sm FIREDD

B \WABOEE : 125 MERMSI 2 INER/NER (LUREIND), FTOYHFIMEIBNR, EHASOHI0RE/\OIFERIDRE
oo

FEIRBIPIAG « RO 0 SIRIDDIRVERR B SE0 MM _EAIAADD “0R07YS/S FO00EMEMAROFORIAD ; “SRI&0R0" Y
O7ERIAEBI00/E A000

NOTE BT | ctrl | BILADOZE FA AR IEETE,

50



YO FERI0OIRIFIINFHIDRER+FH0 (SRR TIIER—00), 00300R F—"T00SK00ER(FR0
ERIE, MREATHR, (SRS IE.

$R00R-HEP DD #E5I 24A00/R00%00 0 207E00sK00 T R0FE0R00F 0003400
PA0&FR @ 52 EEI0R E0HIM0RFR000 DLE000/EO00ER, A=HOTEHE0 L+,
0R000% @ IR EERE00_E0HI0005000

000 <FER0> e | 1EHI RS BRSERI0E %A MOr000

TR00BR : ¥4 R B0 M0FI0FLEDROBROER, DBROERIRODRAEIMONFAR, RASHEMIKZOINER/N0R, #0%E
*DD.L-I-DDFE/EXO

ORO00BR : #2EHIR E0R00EORIOBROER,

TRPOOMIBARO00 4 Eesschema 1 Pchnew #7EE{T00 #2450 Eesschema FHITTA DS |BIE B &E Pcbnew
O0TEABORIEISRER00_ LB,

DRAESRERIRO00 24 2B/0MO0ADRIE X 0 HEs000

BRI ROIMOD ZHMER T LEFREEE =0 I EI0 287 Pchnew 550/ Eesschema FE=0RM
w00

gooo
@ EiFiEE o0
i $RIEIETR IBA =
RARFIALESE | (W) SiEsTRAIsTEnEs BHENEE: | LplEsAaN v
R - )
v pcpmms | B BHEHURR UR (RER T/8) BHEGS: | LOREAAN v
ETER 4ot
e EHIER&KE, EE45 BERA() — um .
HESSFREE (R):
E{im = 4
iy RiREEGS (W] pase Rt I K
EeE (i) IBEIRET 3 MEmE: B Sk
Alt. shift ] ctrl.
Rt
TiethE EEMmA. () ETEERS
Shift HEANRE Bl p K.
. . FkGE
shiftvalt  MIEERIBRERE. AR BN
Alt iR FEPHE. B
cirl MFE B PR RRIEE. @) #E3h (45 EaEX)
Cirl+shift BRETF (JREMNKE). (8 B E)
& HUE(C) " HE(0)

|

00RO E L/R : ZEHITEIDNEIZ 000 ERIBOSI0M A M, 0FR000EMAEMRASIN(O0EED) ; BCEif0008
M EETEI000/KFED),

HED BRI 00 125 R E ARl H00 EISIFiE0 200

51



AOB/A000 EFIHEINEEF T URIH 5= 9 F00sF00

MBPsR : LEERZEHIOSIERE, AR =, B RIIDREIR0LTFORIER, ISERERTFE000 EMIR, &E
shift | AJ00RO0SRIEHE

FEIR000 #EHI00 S ADR00 R o

FERRIM00 S0 0AIDmIR R0 R

DOOFE @ $EHI00X0AIN000FERAR R

YRODMOENIIIEAE, EE2BI0EIE, DERENEMNOI0HIHAIOT,
FABR00RO00#EFI00 R ED0HIDZ 005,

BO#E0R0{T00 FEHIE A BOHIMOIRIIY0EURIE | "B0" IR HEMEMMORFE0MO0 "HED(45 EET0)" 50/A
O n0esHe0mIDE T IDFHRIFRMMOIRNINE, "HEI(BRAR)" IBIMIRRONAR, BRIRSEMIR
HUREE, EASNEBT.

POFEOREEHI0 H, VAUSE : 1Z25ERIFIHE TEIFINAISEAURBEAAE, IEE, [0Rm0HEETR#R00
AII0fRIMFEBEABE,

OROERRE : 240 EmIRER0HI0ERE,

BIEYSEFRRAFROIDNE ;. ZTHOIMEABINBYEE RS BIEFHERZEID AIUESINDTSREDNSHITEN L
BHELIHAE, LIRS IDERE,

06
‘W RiFRE

i
FARFNRLIE
R
~ PCBiGESE mEEE
Brisl
IRIEIE

*#: | KiCad Default - TR TR E

RE1
RE2
B RE3
FEmF1H nE4
=]
RE6
RE7
REs
RE9
HE10
RE
RE12
RE13
HE 14
RE15

o
C

Hidden RefDes
Hldden VYalue

E

FEHAMNE © BUH(C) v HRIE(0)

52



Pchnew ZAEARFMIE O OVIIIMREEMNE=ERY, Kicad 6.0 B TRBMOIEE00"KiCad A" E—THE00
OITRAFAZEER TEEGRFNILLENFEE, HERHLZERNIIAFEO0KiCad DEAR" 2 KiCad 5.1 XEERA
HEGAZO00M THRE ZOH;AREN, BETIESHFEIREE X Pchnew FIAI0H BT ZEE E A AD&I{ERI E00

0 FOF07E(F KiCad EBEHOA Colors FHEOAAYJSON SFH, “FTHEINEI"RIIFEFHRIN G EEEE
I E, EERMINEERE B RENFIIERZEFHTIDNGEBIER AR, AEEFHE0 KiCad, WRHF
EEMRIEE0NGE, IHMENSMOEE0TAIFIRARELL,

BIE—THIIEZ00OMISEON TASIRPOOFHFED. ... MRNEIDA—TRI, REFRI006E, HE0FHIE
SEMIROE#T 02 BI00AHERIZ0HE ),

TEROE, IROKFII0FIRPHIEI0EBIRAT KIS0 & BB KiCad BIA D& Z0HIIEIRE,
IEBEIRENRT | MEXIRFIBINEIREERBRARBGR, IIEAIME0RAEIA0MII00
BREET

I. RIFEE oA X

= B SRR &5 %51 it
RFHMBE (S5

thigee
~ PCBRHEE
Bl
REIER

=)
BIEEE
Emf

m) Generate Interactive HTML BOM |Read PCB | Generate interactive HTML page with BOM table and pcb drawing. | /home/taotieren/.l

enj g ]

Q

© HGH(C) ~ BR5E(0)

KiCad PCB 00883<#5F3 Python DERUHE(F, BIADIEFEODRIOBEMROITIRIE, DEEE I UERN BRGNS EE
#aRZ 3 (00 KiCad E000REIHEA AN AIRIEHEIFR, 00 T ERIBIAERD .

FTHRIDFFHEHSSEI RSB LOTR—8E, & RILTE PCB D0SRAIDER T RO L0R—THRO0 MR —THEHHHY
IR0 FERREHOP, SIHREMM "TR" > "AEREH" 0000

B RIEERRIET0IEHI R 0cR0HEAHE T ROIRRIPHI0R0F, MXAURISEI— T XA DREESRIIGA A0 ER
EFHIEERER S RIFTRISIEBE SRR EIRRISROBRAIELE, HEHIR,

53



[R=HI0

@ RIFRE ® 0]
I ETES
RS @ BEES
i 7L/ LB

« PCB ¥miE8: R ES
ETER
pmgm W
ne ® ML
IR fel ZE 180
vl
CESED
(OFcg:il|

© AUHE(C) v HIE(0)

ORERER | REFIIERPALIDRMERBTLIRR, [HRREEEIENER, RITNBI0EYREXXEFRERND
HBIR <o

X 00 25 X AA0mAal 2 A,
Y 00 #5) Y A0 2m _E0Z2m T8,

BHEX0it00

KiCad FYE E X 01T00R05300 22 LhO &R0 E DDA RIS E PR FE AO0E BAROTII0B E X0t I0BR %0
A, BEECIRFEELI00AFOBRM—ERD, FIENEERIRI0SM000RERI XIS E R,

BREXDHI0FIE—TIERD kicad_dra I HEH, BEFREIERMNBEEXI0I0IZBI02HX G, MRE
FEOBEHERBE X0000TEMA THR A BIRRAIEHI RO00ARY kicad_dra X5 kicad_pcb I kicad_pro
_E{%ﬁo

NOTE kicad_dra {4 KiCad HIERE, ANMFEAMNESANDER0{TO00 HA0FEAIBRIBEIOENEE
XOODEOODERE X0it000

BHEXD00088

BE X000 FORIRIBONES, BT —THFIABEXIIMNXAIDS, —TUHEIISHY0RMEE X 00+
BHAAONNDE—TOREEN0E, HPEE TIBE XIIISHIRRSZEN—LL00RMF,

RIFAEIDEE XO0/EEA 000003 ROIDLEBR & B 0EI00 B E X 00 AHERIDOERYGRE LE 01000088351 T,

54



BEXD005E

BEXDTIIIERT s ®XAR, A0LURFEARBIREEIINDTIR, SRKOTIIEEES— T X SRR BLEIRH
F, DIR—TEXBIRFICERISKHIO0M 05K,

O0EERANES (( M )) REXBRIONONFR, ESR0R0CE : 0F8T ( RIBEEYN ). EFaH, 008
O OAZEERDFE. KIR0GI, ERITZER, ERAIMEIIRMERERHENTRFR., EXAFRBEERNIMS,
RERAERHNFRIERNA " X ' 5IER, MAAMEIS, daERNFRIRRIRIAEIS5 IR, ERER
E5|1SMMtTs, ALUMER " {FONEIS2RT, R ' {FONEISZR (RIMR), MMOD00ERE. 0TRIARRTHE
H, (EUEBRIDEEERAIRER,

A TENDEERS, < RMES > RRIRTIFAERNDN [ BES 1 PR0RRA0K080FEERD00

BEXIOIXHARIMEXIOOSHRAIFHB, M KiCad 60 8, IRAE 1., HRAINIER
(version<number>) ., Ftt, 7 KiCad 6.0 &, 0000008 :

(version 1)

FERADIRZ G, FRILOAERHENIIINICMERMIFITE, IRKREEZI0XXAPHRE—TI00—BHE2EAD
MI0E £ SOKRRICECOO0F A BOIDREMMO0000 £, DRSS BARIN000EXA/RIEE, MEENHE—RRAI00Z FI0
HO{T0Mt

fIan, sNSRA0E—RO0KRFEIFI0 HY FRIRISEAEMF0PRIM0Z0RERI\OEE, BUNEE —SR00KRHAFEDDX
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) A, JAREBLEOKROINDALIIIOUER—T
Al0M O (layer) FA, 1BE000ERFHLENRO0

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

REHI00M AR A S EERI0RSEODEORERI # 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) FAMENNFORLEDRZIER, DAIRITIE TEMNON OF (constraint) FAFOFTIIMERFEA O
(layer) FAMEES,
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0 (layer) FAMNOIRILIZ{EAOEN ISR, BAIES0END ( F.Cu ] B.Cu ) PSEERIEHES TN 2 (outer) , IK
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)
# ARAIEBEILE TR (TREFIRTII0M0ER)
(rule "Top side footprints only"
(layer B.Cu)
(constraint disallow footprint))

# This rule does the same thing, but is less efficient
# WOODTTAERRRME, BRER0E
(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)))

470

00 &F E—TEEAEXAFREFNRAN (RLGEERE S T00UERIBHZER, FE2EEW) . 0IREANE00
0300008/ 1 EEO0R S —00ROfT0MGRY, FlR0, H0000DRZOMN0RI0E TR0 LR TO0R (FR0ER. DODEFLE)
EHEESHM0_ENEAMOIDROTO00 IRFE—TEEXIIIEKARNS M TIENIDSMEEE, HEIRKFEGEXT
ORI0BR, BRZL0TBRE XOORIAFRMEIM TR IFTRRI0ER,

FOORERAXROS A0 A A BOOFM TIRMIFHAEZEE, HOOH00002S000MFEIaERI0R, A0, &EaIlo
BE—LN000{0 A 0400 B 00FL. BA—LERANHBE LU EIIINM TISR ; ILERANEHEBUTA AB /ISR,

RUPMIFRSATVUORMOR00 ( B (true = false )o HIRFSATNRTO true DOOODODAFOEMIDIR,

FTROIDREBEOILULOR B, DURBIDTRIEIDN B, BMFMBEBFIERIE00 <object>. <property>
0 <object>.<function>([arguments]) D0EE : <[&>.<EiE> A <O%>. <> ([B8])

LN ADOER (A B. X AB. ) FOA <OR (object)>. IIRHI—TEHIZTMHIIZR, T

NOTE  mosmraommrISELEY.

{5 OEERT LHIIREMARE, SEMIRAR. MUSE/MET C/C++DIE, HXBPBUTBER
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T

I= AEF

>, >= AF. KFRFF
<, <= IWF. INFREF
&& il

'l =

f5Ig0, A.NetClass == 'HV' SSRERFEMRBF "HV" MOMIOSK, A.NetClass != B.NetClass fSHEFRFERIBETF
AREMONISR, ESRIMARESE0RANPHIRELR, EBHA20M,

BERMRTYEEIE, WORY., AR, 1B, UBFSE, HILREL, UBI AIMAEBEXIIISHER, BUE
REERMLONL, MNREAERISINRMRIAERRTITEIER (BEEIDK, XZHAEIE) . FUTEI

mm 2X

mil, th F3~2—%=~ (mils)
in, " R

deg i3

rad IS

NOTE BE X000 ERM0AIRZF PCB D083 -PRI0ROML,

0%

00MY O3R FAE X 7T ODERAGCERENIR EHTI08 TIRFIEHE—T IRIB —THZ TIBEIRTINESEL, O
TOOAMEZTIRFE, MUEIFEMEREIIRENIRIEZ TOER (W OBR (clearance) . #INE (trace_width)
)o

IZIRFENSEIEE 7T — TYIEIETHE, [L0IRFE IR/ I0RIOMERAICEA (0BD "min/opt/max") . B
INFD BRK DA F0IH00000R0R 000 NFOREAPHER/ NS K FRAODEOE—T DRC OO0 RO IUATFTREE0R, H
W] KiCad BRIAEAEMY "6R0" 00 580, FROMY diff_pair_gap EHMISTENBIHNESIIERM, WNREREN
TENIMERENIRINIRSREIRR, REBOIRAR/IIMRAOIZIIMRILIFIEE) . MAKRDEDOD B
BESRIVEX/RIINERT, AILUEEEASEErS/]\I0RI0FE&RA00

R/ RI/RKROMIEED (min<value>), (opt<value>), Ml (max<value>) , %1, HUIIEIRAUEK
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , IR ROKXFB/NIE, FILUOIIERK
" (constraint track_width (min 0.5mm)),

OsROBY S¥R ik

annular_width min/opt/max DO0FLOMIDE
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OsROAY

clearance

courtyard_clearance

diff_pair_gap

diff_pair_uncoupled

disallow

edge_clearance

length

hole

hole_clearance

hole to_hole

silk_clearance

skew

track_width
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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

O0REMORII0KR 200, KiCad MIDITO0DROBERIASOER
—M0_ERIOR 2 OBRFI0RR

ERII0REE (FEE)O00Z min NFE (F0 -1 ) #Y

clearance 0%,

O0ERMIMMEZORI0EE, MREBEMH TIMERIALL min EEE
T, OREMROOD NRFEZBEIMERAK, OHORAZEMRDOD

O0ZEDTFBEMOIN0R, BEMIRRLFTHXE, A=
AEENONRBEED (FIE0, STARIEL) L00ZED00BR,

O0ZES0FHROMOIDPRA—THRIEROIEFFRRIEES (FlR0, DOM—
TIOHEF, SO0EEFBL00A—TOSR (W07L) ).

BE—THZTARINIRIE, BAEEDRE. HK0,
(constraint disallow track [JEAZ % ]) X (constraint
disallow track via pad ORA70 %0 0FL O0) » ZOSRILOEY
ORS00 4PSE, 0503 DRC 000 tb0ER00_E 522100 X 55
18R, ERFIEEEANZEIER,

00 Edge. Cuts 0_EMIIRFIOF0E 2 OHI0EE (DESHROER, LUKTED
0_E & X FHERIDBERARED BN EHE) o

O0RTSO00KAMIMOMOMO0DE, HI/NFORM min 0 (ORI
) HATFOERM max 0 (MIRIEE) KT MO DD

00000 OFLMI RN (BR), O0FO0F&ERL, /e () B
{9088 min O (RORIEE) DFT000 OAK (K) ERIY0EE max O
(RNR$ERE) 017000

OD000SR/OALHR0ALS AREMOD EMOIDRZOM0ER, OBREMFLEY
BERIEMN, MARMNMFLIER,

O000RDE FLAAHIMOFLZ ORI0BR, ODBRZAEAMNERZOINERN,
MAREEINFROIIERN, HDIf, (M. SAMELL) A%
ItE0ERAEI000

OOOMIMO_EMIDRS EMMIR < ORI0ER,

IR SIIREMMOINIREZ, BN THINIESIOEENE T
WO WAFBIEMNFE0CINE, MNRIFEH0ISER—TMOK0
B0 NEDISF0E max 00004 —T000

004AR0FIANERMIOE , OEB/NF min 0 (IRIBE) X ATF max O
(FIRIETE) N TERER04000



i

0t S00RAGERNE TMO ERNIARE, NRIMFEUEMITE
MI0_EMIOZR max 0000MIOYF04EDO0

L

ORPAEMRIIIFEEFZTILNIR, RMESRESE—0 @I, 0FXFZ
HOEFLO0/MEFL, R[] F.Cu)o

MRIKREOE, 00 True,
IR EIHOR IR ORI —D0%T,

IRRREXIENMIE, DEFE, IRNERHARIRSIKIFAENSOMER.
pian, HEMNRKRIHRIDSFFOHEERM (0,0) LONME, ERHKNOTH
REMAILLAT B R SMEFARBIHID

IRESE YOI LB, I3FE, KiCad HB0TEMERERMEEISEEIEIR0IEH
Y 00 B ES0B R BIDRMESERIDER018R Y 4600

"$1#% (Footprint)", "00 (Pad)", "0FZHZIX (Graphic Shape)”, "OB&H#R A
(Board Text)", "$13£ 327 (Footprint Text)", "8(0 (Zone)", "#a0 (Track)", "0
#L (Via)", "80 (Zone)", =X "0& (Group)" Z—.

DL EBMEERT RIS ECIA00SKR (0000FL. ZB00fR000

ik
DOKRAIMO00

DEE, REEMROMODKERF AR SEEEIDFE| B EMMOO0FERA
"NetName ', Net AILFRLEOM T4 EEEFRIOKRAIMO0 FIR0 A.Net ==
B.Net Lt A.NetName == B.NetName &,

DOSRAIFO0/IZ TR,

OsRORY SHIR
via_count max
IRBURRHEE
AIEEE XIDFRANAOIDU T
N -4
DLERBMERATFATE PCB IR,
1.3 BiEo®
Layer string
Locked boolean
Parent string
Position_X dimension
Position_Y dimension
Type string
DR\
B BiEo®
Net integer
NetClass string
NetName string

DOSRBIMORB TR,
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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
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HuEnay

dimension
double
string
dimension
dimension
dimension
dimension

string

1

IESEII=OIEEFoN
HERTSA (Fe0) (04 : ).
HERUS,
DHRERIBEMIBI0ES.

IESES

Tof

MIERELERES,
000 ERIANOOBR,
O ROBERBO0RIE,

HEMN 0" FRAASR.



nfn) -1
153

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

uEoay

dimension

string

dimension
dimension
double
string

dimension

string

string

string

double

string

dimension
dimension
dimension
dimension
dimension
dimension

dimension

ik

D0D0EMIN0RREE =,

"I, "BGA DD, "E)f, EBII0MR". "B, AR
&, "00=R00". "EOAD0". "E0R00" 2 —o

007E X 0_EAEFL/RERIK N,

007E Y 0_ERISE FL/AERI RN,

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

00M "08", BIARFRIER (BIg], BGA H#Y "A1"),

009 "D0EIS AOE" BRI E 21T EROIDRMEID
ORIFIORIBRIIN0E

&AL

IR HRODEESR" 3 "JEDME@TL, "

o

O0MRFR GBE 2RE0HE0E SRR,
DIMWODS0R GEEIREREIFHEING D), "0

AU "OE. WET,. =0 TR BB "RiE
' "ROA". "DUROE". "SE0RFFEE". 'O AR
PR "ROEE" 2 —,
0FOFEAEFEOON0E RS ER X/ NHILEER,

R, R, IORE. BTN DASER. B
" EEN 2.

007E X 0 ERIK D,

007F Y 0_ERIK/N

0000 ERIBHOOEEE &,
O000EMOEOEE S,
O000EMOEDELLRE S,
0000 ERIERO0BR

O000ERIAO0EZ0RE .
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RO R

B BiEO B sk

Origin_X dimension R X A0

Origin_Y dimension R Y 200

End_X dimension O AT X AA00

End_Y dimension OmAY Y 4200

Width dimension ROKOHAI0E,
OfLEE

B MiEOBY ek

Diameter dimension 0FLODNEER,

Drill dimension 0L B LA E R,

Layer_Bottom string 0fL00FMEE—O0

Layer_Top string 0FLO0A RIS —00

Via_Type string "L "EFLARAL B AL 2 —o
BN BB

DLERIMEEAFOXAFFOX,

B

Clearance_Override

Min_Width

Name

Pad_Connections

Priority

Thermal_Relief_Gap

Thermal_Relief_Width

DFEFARRE
NSRS FORO00M. [DERASIE,
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BUIRO0X (ABIFNOEELERIX) .

-6

dimension
dimension
string
string

int
dimension

dimension

U

0ZBODEMOIRRE %o

B IMIET XIRHIR/NIE,

FAOEE R FR (RRUAER TOZE),

"OZA". "X, "O0EROAL". DD, "DEREOAL x—
ZIM0%c000

0&ODERIEOORR,

DZNDEBMEODENE,



B

End_X
End_Y

Thickness

MR

HumEnay

dimension
dimension

dimension

Y
0sRHI X 4400

ORAYY 4200

2VNETES:SEE N

IEBUERTYAIR (HEFR. BEXAINE)

B

Bold

Height

Horizontal_ Justification

Italic

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RATVEHH

Bignmy

boolean
dimension
string
boolean
boolean
string
dimension
dimension
string

boolean

AIBDERE XO0FRSATNRRIIROAU TR

R
WSROI, 00 true,

FRPFRINEE,

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

FIRIADNDER, OO0 true,

XAIRHIAR,

FREXIFIREO0

FARFRIF0E,

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

RN AODRAD (07)000 true,
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Function

existsOnLayer('layer_id")

fromTo('x"', 'y")

inDiffPair('x")

insideArea('x")

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

insideBackCourtyard('x")

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()
isPlated()

memberOf('x")

64

Objects

Aor B

Aor B

Aor B

Aor B

A or B

Aor B

Aor B
Aor B

A or B

Description

Returns true if the object exists on the given board layer.
layer_idis a string containing the name of a board layer.

Returns true if the object exists on the copper path between
the given pads. x and y are the full names of pads in the
design, such as 'R1-Pad1’.

Returns true if the object is part of a differential pair and the
base name of the pair matches the given argument x . For
example, inDiffPair('/USB_') or inDiffPair('/USB")
return “true for objects in the nets /USB_P and /USB_N.The
* can be used as a wildcard, so inDiffPair('/USB*') matches
/USB1_P and /USB1_N.Note this will always return false if the
given net is not a diff pair, meaning that there isn’t a matching
net of the opposite polarity. So, on a board with a net named
/USB_P but no net named /USB_N, this function returns false.

Returns true if any part of the object is inside the named rule
area or zone. Rule area and zone names can be set in their
respective properties dialogs. If the given area is a filled copper
zone, the function tests if the given object is inside any of the
filled copper regions of the zone, not if the object is inside the
zone’s outline.

Returns true if the any part of the object is inside the courtyard
of the given footprint reference. The first variant checks both
the front or back courtyard and returns true if the object is
inside either one; the second and third variants check a specific
courtyard. The * wildcard can be used in the reference:
insideCourtyard('R*') would check all footprints with
references that start with R.

Returns true if the object is a blind/buried via.

Returns true if the two objects being tested are part of the
same differential pair but are opposite polarities. For example,
returns true if A isinnet /USB+ and B isinnet /USB-.

Returns true if the object is a microvia.
Returns true if the object is a plated hole (in a pad or via).

Returns true if the object is a member of the named group x.



BEXDH0036

(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 ABORTE
(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
(rule "Clock gap"

(condition "A.inDiffPair('/CLK')")

(constraint diff_pair_gap (opt 0.8mm)))

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

B

BRS04 Python 0S5 B0O01T KiCad FRREOORILLED Python "R4EHEAE" M KiCad FRINTNAE, DEAEARILUR
MEETERI0HRIIES KiCad AR ERIRIIHIA, B0, MOBEKRSU4GBE0ERHIE0E,

AFMBEET —BHAIEBRZ. FLEIEXENMARKNABOIODOFEA https:/docs.kicad.org/doxygen-
python/namespaces.html ) Doxygen 34,

KiCad 6 S{FHHRAFTRE Python 3 KZHHHIA, Python 2 EARE#HH.
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https://www.python.org/
https://docs.kicad.org/doxygen-python/namespaces.html

Python BI&A/E

PCB DOZRRNEHFHIARI LUBEDIGH NS EESR (PCM) BORE, MaUBIFIHEFEHRE—T3X40H, 8T
YEFERDOTE plugins SMAFUABESRISMAFID plugins SFORINIERAAODD

= B
Linx ~/.local/share/kicad/6.0/scripting/plugins
macOS ~/Documents/KiCad/6.0/scripting/plugins
Windows %HOME%\Documents\KiCad\6.0\scripting\plugins
NOTE TODODIEAERT) (AR ZEARH IR FIEIT)
ESETEI

HEBOEAUMIRIOSR008 Python BIARE S, ROMIRIONE, 000—TOEREOO0RADIIRIE S A
£, HEEAIMO0—LEE2%,

MREBGREBADIVNENRIIGSE, LAMAE KCd BRARAIIPMNIERRERFTRAK
https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins[gitlab],

SEREA R

Pchnew fRI0—TAER Python #4l&, RTAFIIIEIRFSERE, EF0EHIE, (ERIFIEIFH @ ooo
Pcbnew Python API A=EHINODFEEEIEHIA0A import pcbnew BIAINIOOAS, @5 pcbnew.GetBoard() %
iR[O]0 Pchnew AR M ATANIORIOREMREYS 1A, AILLEDIEHIS0EFHERO0RER,

NOTE TODOUODE i AR PyAlaMode B

055\ a8

NOTE TODO : 5 ~0—0

DER{EE

NOTE TODO : 5'RI—0
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THEE Pcbnew S TH A BE HFIXR | — TS EIIONGS, KiCad FAH5IE 7 HEFRAE KiCad DR D
HERYPENN O A S R0 L REEND
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