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Chapter 1

Pcbnew &#x7b80;&#x4ecb;

1.1 &#x521d;&#x59cb;&#x914d;&#x7f6e;

&#x5f53; Pcbnew &#x7b2¢;&#x4e€00;&#x6b21;&#x8fd0; &#x884¢c; &#x6510; &#xff0c; &#x5982;&#x679¢;&#x5728; KiCad &#x914d;
fp-lib-table&#xffOc;&#x90a3;&#x4e48; Pcbnew &#x5c06;&#x8be2;&#x95¢ee; &#x5982; &#x4155;&#x521b;&#xSefa; &#x8fd9;

Configure Global Footprint Library Table

KiCad has been run for the First time using the new footprint library table for
accessing libraries. In order for KiCad to access footprint libraries,

you must configure your global footprint library table. Please select from one
of the options below. If you are not sure which option to select, please

use the default selection.

@ Copy default global Footprint library table (recommended)
Copy custom global Footprint library table
Create an empty global Footprint library table

Select global footprint library table File:

)

OK

The first option is recommended (Copy default global footprint library table (recommended)). The default footprint library
table includes all of the standard footprint libraries that are installed as part of KiCad.

If this option is disabled, KiCad was unable to find the default global footprint library table. This probably means you did not
install the standard footprint libraries with KiCad, or they are not installed where KiCad expects to find them. On some systems
the KiCad libraries are installed as a separate package.
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e If you have installed the standard KiCad footprint libraries and want to use them, but the first option is disabled, select the
second option and browse to the fp—1ib—-table file in the directory where the KiCad libraries were installed.

* If you already have a custom footprint library table that you would like to use, select the second option and browse to your
fp-lib-table file.

* If you want to construct a new footprint library table from scratch, select the third option.

Footprint library management is described in more detail later.

1.2 Pcbnew &#x7528;&#x6237;&#x754c;&#x9762;

StickHub — PCB Editor o &

File Edit view Place Route Inspect Tools Preferences Help

= = " e -
1 D=l & Do ACRAAAEQ L aifagd ER B e - HlE & E 4
Track: use netclass width  ~ H Via: use netclass sizes - Grid: 1.0000 mm (0.0394 in) - ZoomAuto ~
) Appearal
[
BT T-L
ses D B.CU
M @ FAdnesive
B 2 B.Adhesive
@ W 2 Fraste
o - M 2 Braste
@ Fsilkscreen
@ B.Silkscreen
2 : GND GND W 2 FMask
: M 2 B.Mask
_ i @ userDrawings
B 2 UserComments

w U4D+
w. U4D-

@ userEcol
& User.Eco2
@® Edge.Cuts

M 2 Margin

M 2 F.Courtyard
@ B.Courtyard
@ Frab

H @ B.Fab

$5—-voONNEBhoO 3L

b »Layer Display Options
Presets: (Ctrl+Tab)

]l'f‘ All Copper Layers -
&

‘Selection Aker
All items Locked items
Footprints Text
Tracks & vias

Pads Graphics

Pads Vias Track Segments Nodes Nets Unrouted
278 87 1309 2713 47 0

&#x4e3b; Pcbnew &#x7528;&#x6237;&#x754¢;&#x9762;&#x5982;&#xde0a;&#x6240;&#x793a;&#xff0c; &#x5176;&#xde2d; &H#x6"

Z20.30 X 163.0000 ¥ 91.0000 dx163.0000 dy 91.0000 dist 186.6815 grid X 1.0000 mm ¥ 1.0000 mm mm

1. &#x9876;&#x90e8;&#x5deS;&#x5177;&#x680f; (&#x0587;&#x4ef6;&#xTbal;&#x7400;&#x3001;&#x7129;&#x653e;&#x5de
2. &#x5de6;&#txdfaT;&#x5desS; &#x5177;&#x680f; &#xff08;&#x663¢e;&#x793a;&#x9009;&#x9879;&#x{f09;

3. &#x6d88;&#x6006f;&#x9762;&#x677f;&#x548c;&#xT72b6;&#x6001;&#x680f;

4, &#x5313;&#x4faT;&#x5deS; &#x5177;&#x680f; (&#x7ed8;&#x56fe;&#x548c;&#x8bbe;&#x8bal;&#x5de5;&#x5177;)

5. &#x5916;&#x89c2;&#x9762;&#x677f;

6. &#x9009;&#x62e9;&#x8fcT;&#xbeed;&#x56068;8#x9762;&#x677f;

1.3  &#x5bfc;&#x822a;&#x7116;&#x8f91;&#x753b;&#x5e03;

&HXTE16;8#x8191;&#x753b;&#x5e03; &H#xO062f; &#x6b03; &#x5728; &#x8bbe; & #x8bal; &#xT7684; &#x077f; &#x4e0a; &#xT7684; &#x8

By default, dragging with the middle or right mouse button will pan the canvas view and scrolling the mouse wheel will zoom
the view in or out. You can change this behavior in the Mouse and Touchpad section of the preferences (see Configuration and
Customization for details).

Several other zoom tools are available in the top toolbar:
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zooms in on the center of the viewport.

zooms out from the center of the viewport.

zooms to fit the items within the drawing sheet.

. :\ zooms to fit the frame around the drawing sheet.

allows you to draw a box to determine the zoomed area.

The cursor’s current position is displayed at the bottom of the window (X and Y), along with the current zoom factor (Z), the
cursor’s relative position (dx, dy, and dist), the grid setting, and the display units.

The relative coordinates can be reset to zero by pressing kbd:[Space]. This is useful for measuring distance between two points
or aligning objects.

1.4 &#x5feb;&#x6377;&#x952¢;

The kbd:[Ctrl+F1] shortcut displays the current hotkey list. The default hotkey list is included in the Actions Reference section
of the manual.

The hotkeys described in this manual use the key labels that appear on a standard PC keyboard. On an Apple keyboard layout,
use the kbd:[Cmd] key in place of kbd:[Ctrl], and the kbd:[Option] key in place of kbd:[Alt].

Many actions do not have hotkeys assigned by default, but hotkeys can be assigned or redefined using the hotkey editor
(Preferences — Preferences... — Hotkeys).

Note
&#x901a;&#x8fc7;&#x70ed;&#x952e;&#x53ef;&#x7528;8#x7684;&#x8bb8;&#x591a;&#x64cd;&#x415¢;&#x4e5f;&#x53ef;&#x5728;&#>

Hotkeys are stored in the file user.hotkeys in KiCad’s configuration directory. The location is platform-specific:

¢ Windows: $APPDATA%\kicad\6.0\user.hotkeys
e Linux: ~/.config/kicad/6.0/user.hotkeys

* macOS: ~/Library/Preferences/kicad/6.0/user.hotkeys

KiCad can import hotkey settings from a user .hotkeys file using the Import Hotkeys button in the hotkey editor.
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Chapter 2

&#x663e;&#x793a;&#x548C;&#x9009;&#x62e9;&#XC

2.1 &#x677f;&#x5c42;

Pcbnew &#x4e2d;&#x7684;&#x5¢42;&#x88608;&#x793a;&#xTebf;&#x8def; &#x677f;&#xde0a;&#xT7684;&#x7269;&#xT7406;&#x94(
&#x5728; &#xTF16;&#x8f91;&#x5668;&#x4e2d; &#x59ch;&#xTec8;&#x6709;&#x4e00;&#x4e2a;&#x5904; &#x4e8e;&#x6d3b;&#x5
&#x6d3b;&#x52a8;&#x56fe; &#x5c42;&#x88ab; &#x753b; &#x5728;&#x5176;&#x4ed6; &#x5¢42; &#xdedb; &#xde0a; &#xTOc; &#x5
&#x6d3b;&#x52a8;&#x56fe; &#x5c42;&#x5728;&#x9876;&#x90e8; &#x5de5;&#x5177; &#x680f; &#x7684; &#x5¢42;&#x9009; & #x(
&#x82e5;&#x8981;&#x53d8; &#x66f4; &#x6d3b; &#x52a8;&#x56fe; &#x5¢42; &#xff0c; &#x53ef; &#txdeeS; &#x5de6; &#x952¢e;&#x53
&#x53ef; &#xdeeS; &#x9690;&#x85cf; &#x56fe; &#x5c42;&#txdees; &#xTb80;&#x5316;&#x7535; &#x8def; &#x677f;&#x89c6; &#x56

2.1.1 &#x7535;&#x8def;&#x677f;&#x5c42;&#x7684;&#x663e;&#x793a;&#x987a;&#x5e8f;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;&#x3002;

2.2 &#x5916;&#x89c2;&#x9762;&#x677f;

&#x5916;&#x89¢2;&#x9762;&#x677f;&#x63d0; &#x419b; &#x7528 ;& #x4e8e;&#xTbal ;&#xT7406; Pcbnew &#x7ed8;&#x56fe;&#x75

2.2.1 &#x56fe;&#x5¢c42;&#x63a7;&#x4ef6;

&#x5728;&#x5916;&#x89¢2;&#x9762;&#x6771;&#xT684;&#x56fe; &#x5c42;&#x9009;&#x9879;&#x5361 ;& #xde2d; &#xff0c; &#x6
&#x6d3b;&#x52a8;&#x56fe; &#x5c42;&#x5T728;&#x8272;&#x5757;&#xT684;&#x5de6;&#x8fb9;&#x6709;&#x4e00; & #x4e2a;&#X’
&#x5de6;&#x952¢;&#xT0b9; &#x511b; &#x4e00; &#x4e2a; &#x56fe; &#x5¢42;&#x6765;&#x9009;&#x62e9;&#x5b83; &#x4f5c; &#x4
&#x5de6;&#x952¢;&#x5355;&#x511b; &#xT6f8;&#x5¢94; &#x 7684, &#x53ef; &#x89c1;&#x6027;&#x56fe; &#x6807; &H#x{T0C; &#X57
&#x53cc; &#x511b; &#x6216;&#x4e2d; &#x511b; &#x8272;&#x5757;&#x6765;&#x6539; &#x53d8; &#x8beS; &#x56fe; &#x5c42;&#xXT

Note
&#x5fc5;&#x987b;&#x5148;&#x5728;&#x9996;&#x9009;&#x53c2;&#x6570;&#x4e2d;&#x521b;&#x5efa;&#x81ea;&#x5b9a;&#x4e49;&
&#x7136;&#x540e;&#x624d;&#x80fd;&#x5728;“&#x5916;&#x89c2;"&#x9762;&#x677f;&#x4e2d;&#x664;&#x6539;&#x56fe;&#x5c42;8

&#x5728;&#x56fe; &#x5¢42;&#x5217;&#x8868;&#x4e0b; &#x65b9; &#x0662f; &#x4e00;&#x4e2a;&#x5305;&#x542b; &#x56fe; &#xX5
"&#x6697;&#x663¢e;" &#x6216; "&#x9690;&#x85cf;" &#x65f6;&#xff0c;&#x4e0d;&#x80fd;&#x9009;&#x62e9;&#x975¢;&#x6d3b;¢
kbd:[Ctrl+H] &#x5feb;&#x901f;&#x5207;&#x6362;&#x8fd9;&#x4e9b;&#x663¢; &#x793a;&#x6a21;&#x510f;&#x3002;
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&#xTHfb; &#x8f6c; &#xT7535; &#x8def; &#x677f; &#x89c6; &#x56fe; &#x5c06;&#x663e;&#x793a;&#x7535;&#x8def; &#x677f; &#x1
Y &#x8f74;&#x955¢;&#x50cf;)&#x3002; &#x6b64;&#x9009;&#x9879;&#x4e5f;&#x53ef; &#x5728; &#x89c6;&#x56fe; &#x83dc; &

Note
&#x7ffb;&#x8f6C;&#x7535;&#x8def;&#x677f;&#x89c6;&#x56fe;&#x4e0d;&#x4f1a;&#x66f4;&#x6539;&#x53ef;&#x89c6;&#x5c42;&#x98

2.2.2 &#x5bf9;&#x8c61;&#x63a7;&i#x4ef6;

&#x5916;&#x89¢2;&#x9762;&#x677f;&#xT7684; "&#x5bf9;&#x8c61;" &#x9009;&#x9879;&#x5361;&#x4¢e0¢; "&#x56fe;&#x5c42;"
&#x9009;&#x9879;&#x5361;&#x7cTb; &#x413¢; &#x3002; &#x4e3b;&#x8981;&#x533a;&#x522b;&#x5728;&#x4e8e; &#x{T0c; &#x!
&#x8fd9; &#x91cc; &#x7684; &#x4e0d;&#x900f; &#x660e; &#x5ead; &#x8bbe; &#x7f6e; &#x5¢06;&#x4e0e; &#x56fe; &#x5c42;&#x98
&#x9ed8;&#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#xff0c; &#x6240;&#x6709;&#x5b19; &#x8cO1; &#x90fd; &#x662f;&#x5b8c; &#x5 ]

2.2.3 &#x56fe;&#x5c42;&#x9884;&i#x8bbe;

&#x56fe; &#x5c42;&#x9884 ;& #x8bbe; &#x5b58;&#x50a8; &#x4e86;&#x54¢ea;&#x4e9b; &#x56fe; &#x5c42;&#x548C; &#x5bf9; &#x 8
&#x6709;&#x51e0;&#xde2a;&#x5185;&#xT16e; &#x7684 ;& #x56fe;&#x5¢c42;&#x9884; &#x8bbe; &#xff0c; &#x60a8;&#x53ef; &#x4de
&#x81ea;&#x5b9%a;&#x4ed49; &#x9884; &#x8bbe; &#x5b58;&#x50a8; &#x5728; &#x4e00;&#xde2a; &#x7535;&#x8def; &#x677f; &#x7

&#x8981;&#x52a0;&#x817d;&#x4e00; &#x4e2a;&#x9884; &#x8bbe; &#xff0c; &#x8bf7;&#xdece;&#x5916;&#x89¢c2;&#x9762;&#x6”
kbd:[Ctrl] &#x5e76;&#x6309; kbd:[Tab] &#x6765;&#x4f7f;&#x7528;&#x5feb; &#x9011;&#x5207;&#x6362;&#x5668;&#x3002;

&#x4e00;&H#x65¢6;&#x5feb; &#x901f;&#x5207;,&#x6362;&#x5668;&#x7a97;&#x53e3;&#x5 1fa; &#x73b0; &#xff0c; &#x4160;&#x53
kbd:[Tab] &#x548c; kbd:[Shift+Tab] &#x6765;&#x5faa;&#x73af; &#x6d4f;&#x89c8;&#x53ef; &#x7528; &#x7684;&#x9884; &#x8bbc
&#x5153;&#x4160;&#x653e;&#x5f00; kbd:[Ctrl] &#x952¢;&#x65f6;&#xff0c;&#x9ad8;&#xdeae; &#x663e;&#xT793a;&#x7684;&#x9!

&#x8981;&#x4fdd; &#x5b58;&#x4e00; &#x4e2a;&#x81ea;&#x5b9a; &#x4e49;&#xT684;&#x9884 ;& #x8bbe; &#xff0c; &#x9996;&#xX5
&#xT7ed9;&#x60a8; &#x7684;&#x9884; &#x8bbe; &#x4e00;&#xde2a; &#x540d;&#x5b57; &#xfT0c; &#x5b83; &#x73b0; &#x5728 ;& #x"
&#x8981;&#x4dfee; &#x6539;&#x4e00;&#x4ea;&#x81ea;&#x5b%a;&#x4e49;&#x9884; &#x8bbe; &#xf0c; &#x8bf7;&#x9075;&#x5f
&#x8981;&#x5220;&#x9664 ;& #x4e00; &#x4e2a;&#x81ea;&#x5b%a; &#x4e49;&#x9884 ;& #x8bbe; &#xff0c; &#xdece; &#x4e0b; &#x06!

2.2.4 &#x7151;&#x7edc;&#x548c¢c;&#x7151;&#x7edc;&#x7¢c7b;&#x63a7;&#x4ef6;

&#x5916;&#x89¢2;&#x9762;&#x677f;&#x7684;&#x 7151 ;&#xTedc;&#x9009;&#x9879;&#x5361;&#x663e;&#x793a;&#x7535;&#x.

&#x6bcf;&#xde2a; &#x 7151 ;&#xTedc; &#x548c; &#x7151;&#xTedc; &#xTcTb; &#x8fd8;&#x53ef; &#xdeeS; &#x6307;&#x5b9a; & #x4el
(&#x6216;&#xT7151;&#xTedc; &#xTcTb;&#x4e2d; &#xT684;&#x6240;&#x6709;&#x 7151 ;&#xTedc;) &#xT7684;&#x98de; &#xTebf;&#

Note
&#x9ed8;&#x8bad;&#x7151;&#x7edc;&#x7c7b;&#x4e0d;&#x80fd;&#x5206;&#x914d;&#x989c;&#x8272;&#xff0c;
&#x56e0;&#x4e3a;&#x8beb5;&#x7c7b;&#tx4e2d;&#x7684;&#x7f51;&#x7edc;&#x5c06;&#x4ech;&#x4f7f;&#x7528;&#x989c;&#x8272;&+#

&#x60a8;&#x8fd8; &#x53ef;&#xdee5; &#x901a;&#x8fcT; &#x5916;&#x89¢2;&#x9762;&#x677f;&#x9009;&#x62e9; &#x5¢76; & #x9:

&#xTE51;&#xTedc; &#xTcTb;&#x5217,&#x8868;&#x4e0b;&#x9762;&#x6062f; &#x4e00; &#x4e2a;&#x5305;&#x542b; &#x 751 ; &#X T
(&#xT710a;&#x76d8;&#x3001;&#x5e03;&#x7ebf; &#x3001;&#x8fcT;&#x5b54; & #x548¢; &#x533a;&#x57df;) &#x90fd;&#x5c006;&#:
&#x5153;&#x9009;&#x62e9; & #x6cal ; &#x6709;” &#x6516; & #x{f0c; &#xT51;&#xTedc; &#x548c; &#xT51;&#xTedc; &#xTcTb; &#x!

&#xTb2c;&#xde8c; &#xde2a; &#x9009;&#x9879;&#x63a7;&#x5236;&#x5982; &#x4155; &#xTed8;&#x5236;&#x98de; &#x7ebf;&#x3
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2.3 &#x9009;&#x62e9;&#x548C;&#x9009;&#x62e9;&#x7b5b;&#x9009;&#x5668;

Selecting items in the editing canvas is done with the left mouse button. Single-clicking on an object will select it and dragging
will perform a box selection. A box selection from left to right will only select items that are fully inside the box. A box selection
from right to left will select any items that touch the box. A left-to-right selection box is drawn in yellow, with a cursor that
indicates exclusive selection, and a right-to-left selection box is drawn in blue with a cursor that indicates inclusive selection.

&#x53ef; &#x4eed; &#x901a; &H#x8fcT; &#x5728;&#x5355;&#x511b; &#x6216;&#x62d0;&#x52a8; &#xT684; &#x540c; & #x65f6; & #X6.

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)

kbd:[Shift] kbd:[Shift] kbd:[Shift] Add the item to the existing selection.

kbd:[Ctrl + Shift] kbd:[Ctrl + Shift] kbd:[Cmd + Shift] Remove the item from the existing selection.

long click long click or kbd:[Alt] | long click or Clarity selection from a pop-up menu.
kbd:[Option]

kbd:[Ctrl] kbd:[Ctrl] kbd:[Cmd] Highlight the net of the selected copper item.

&#x62d6;&H#x52a8;&#txdees; &#x0267;&#x884¢;&#x9009;&#x6846;&#x6516;&#xff0c; &#xX5c06;&#x5e94; &#x7528;&#xdees; &#x4d

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)

kbd:[Shift] or kbd:[Shift] or kbd:[Shift] or Add item(s) to the existing selection.
kbd:[Ctrl] kbd:[Ctrl] kbd:[Ctrl]

kbd:[Ctrl + Shift] kbd:[Ctrl + Shift] kbd:[Cmd + Shift] Remove item(s) from the existing selection.

Pcbnew &#x7a97;&#x53e3;&#x5313;&#x4e0b; &#x89d2; &#x7684;&#x9009;&#x62e9;&#x8fcT; & #x6eed; &#x5668;&#x9762;&#x67

&#x5153;&#x4e00;&#xde2a;&#x8fde; &#x63a5; &#xT684; &#x94dc; &#xTebf; &#x9879;&#x76ee;&#x88ab; &#x9009; & #x4e2d; &#x6.
" &#x6269;&#x5¢55;&#x9009;&#x62e9;" &#x547d;&#xdeed; &#x6216;&#xT0ed;&#x952¢; kbd:[U] &#x5c06;&#x9009;&#x62€9;&H
&#xTb2c;&#x4e00;&H#x6b21; &#x8fd0; &#x884¢; &#x8fd9; &#x4e2a;&#x547d;&#xdeecd; &#x6516;&#xfT0c; &#x9009; &#x62e9;&#xX5¢
&#xTb2c;&#xde8c;&#x6b21;&#xff0c; &#x9009; &#x62e9;&#x5c00;&#x88ab; &#x6269;&#x5¢55;&#x5230;&#x6240; &#x6709; &#x*

Selecting an object displays information about the object in the message panel at the bottom of the window. Double-clicking an
object opens a window to edit the object’s properties.

&#x6309; kbd:[Esc] &#x5c06;&#x59cb;&#x7ec8;&#x53d6;&#x6d88;&#x5153;&#x524d;&#x5de5;&#x5177;&#x6216;&#x64cd; &#>
kbd:[Esc] &#x5c06;&#x6e05;&#x9664;&#x5153;&#x524d;&#x9009; &#x62e9;&#x3002;

2.4 &i#x7151;&itx7edc;&#x9ad8;&#x4eae;

&#xT7535;&#x6c14;&#xT151; &#xTedc; &#xff08;&#x6216;&#x4e00; &#xTecd; &#xT51;&#xTedc; &#xff09;&#x53ef; &#xdeeS; &#x577
PCB &#x7f16;&#x8f91;&#x5668;&#x4e2d;&#x88ab;&#x9ad8; &#x4eae; &#x663e;&#x793a;&#xff0c; &#xdeeS; &#x663e;&#x793a;&
PCB &#x4e0a;&#x5e03;&#x7ebf; &#x7684;&#x3002; &#x901a;&#x8fc7;&#x5728; PCB &#x7f16;&#x8f91;&#x5668;&#x4e2d;&#X
&#xS5F53;&#xT151;&#xTedc; &#x9ad8; &#xdeae; &#x6fcO; &#x6d3b; &#x6510; &#xT0c; &#x9ad8; &#xdeae; &#xT684; &#xTf51;&#x621

&#x6709;&#x4e09;&#x79cd; &#x6509; & #x6cdS; &#x53ef; &#xdeeS; &#xTOb9; &#x511b; &#x4e00;&#xde2a;&#x6216;&#x591a;&#x4
PCB &#x7f16;&#x8f91;&#x5608;&#x4e2d;&#x9ad8; &#txdeae; &#txffla;&#x7009;&#x511b;&#x94dc; &#x5bf9; &#x8c61;&#x540e;&
kbd:["] &#xff0c; &#x4f71,&#xT7528;&#xdefb; &#x4f55;&#x94dc; &#x5bf9; &#x8cO1;&#xT7684;&#xde0a;&#x4e0b; &#x6587;&#x83dc;
(&H#x70ed;&#x952¢; kbd:[~]) &#x6e05;&#x9664;&#x9ad8;&#x4eae;&#x3002;

&#x9009;&#x62e9; &#x4e00;&#x4e2a; &#x6216;&#x591a;&#xde2a; &#x 7151 ;&#xTedc; &#x8fdb; &#x884c;&#x9ad8; &#xdeae; &#xX6:
kbd:[Ctrl+"] &#x8bbf;&#x95¢ee;)&#x3002;&#x6b64; &#x064cd; &#x4f5¢;&#x5c06;&#x6253; &#x5100;&#x6216;&#x5173;&#x95ed;&

2.5 &i#tx4ece;&#x539f;&#x7406;&#x56fe;&#xdeasd;&#x53¢c9;&#x63a2;&#x6d4b;
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KiCad &#x5141;&#x8bb8;&#x5728;&#x539f;&#x7400;&#x56fe; &#x548c; PCB &#x4edb;&#x95(4;&#x8fdb;&#x884c;&#x53cc;&#
&#x6709;&#x51€0;&#x79cd; &#x4e0d;&#x540¢; &#xTcTb; &#x578b; &#x7684; &#xdead; &#x53¢c9; &#x63a2;&#x6d4b;&#x3002;

&#x9009; &#x62e9; &#xdead; &#x53c9; &#x63a2; &#x6d4b; &#x5141;&#x8bb8;&#x60a8;&#x5728;&#x539f;&#x7406;&#x56fe;&:
PCB (&#x5982;&#x679¢;&#x5b58;&#x5728;) &#x4e2d;&#xT0b9;&#x511fb;&#x76f8;&#x5¢94;&#x7684;&#x5c01;&#x88c5;&#x62 ]
&#x9ed8;&#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#xff0c; &#xdead; &#x53¢9;&#x63a2;&#x67e5;&#x5c06;&#x5bfc; &#x814; &#xX66
&#x53ef; &#txdeeS; &#x5728; &#x504f; &#x597d; &#x8bbe; &#x710e; &#x5bf9; &#x8bdd; &#x6846; &#xT7684; &#x663€;&#x793a;&#x9

&#x9ad8; &#xdeae; &#xdead; &#x53c9; &#x63a2; &#x6d4b; &#x5141;&#x8bb8;&#x60a8;&#x540¢;&#x6516;&#x9ad8; &#txdeae; &
PCB &#x4e2d;&#x7684;&#x7f51;&#xTedc;&#x3002; &#x5982;&#x679¢;&#x5728;&#x504f;&#x597d;&#x8bbe; &#xTf0e;&#x5bf9;
"&#x9ad8;&#txdeae; &#xdead; &#x53¢9; &#xTI51;&#xTede;" &#xff0c; &#x5219;&#x5728;&#x539f; &#xT7406;&#x56fe; &#x7116;&#X
PCB &#x7116;&#x8191;&#x5668;&#x4e2d;&#x9ad8;&#x4eae; &#x3002;

2.6 &i#x5deb6;&#x4fa7;&#x5de5;&#x5177;&#x680f;&#x663e;&#x793a;&#x63a7;&#x4ef6;

&#x5de6;&#x4faT;&#x5deS; &#x5177;&#x680f; &#x63d0;&#x4f0b; &#x4e86;&#x66f4;&#x6539; Pcbnew &#x4e2d;&#x9879;&#x76

s 04w | &HXx6253;&#x5100;/&#x5173;&#x95ed; &#x6805;&#x683¢;&#x663¢;&#x793a;&#x3002;
&#x6ce8; &#x610f; &#xffla;

&#x9ed8;&#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#xXfT0c; &#Xx9690;&#x85ct; &#x 751 ; &#x683¢; &#x5c06;&#x7P81 ;& #x
&#x53ef; &#txdeeS; &#x5728; &#x504f; &#x597d; &#x8bbe; &#x7f6e; &#xT7684;&#x663e;&#x793a; &#x9009; &#x9879; &#:

&#x5728;&#x72b6;&#x6001;&#x680f; &#x4e2d; &#xT684;&#x6781;&#x5750;&#x6807;&#x548C; &#x7b1b;&#Xx5361 ;&

15[

&#xdeeS; &#x82f1; &#x5bf8;&#x3001 ;&#x5bchH; &#x8033; &#x6216;&#x6beb;&#x7c73;&#txde3a;&#x5355; &#x4f4d; &

3

&#x5728;&H#x5168;&#x5caf;&#x548c; &#x5c0f; &#x7116;&#x8191;&#x5149;&#x6807;
(&#x5341;&#x5b57;&#x5149;&#x6807;) &#xdedb;&#x95{4;&#x5207;&#x6362;&#x3002;

&#x6253; &#x5100;/&#x5173;&#x95ed; &#x98de; &#xTebf; &#x663e;&#x793a;&#x3002;

&#x5728; &#xTOf4;&#xTebf; &#x578b; &#x548¢; &#x5127;&#xTebf; &#x578b;&#x98de; &#xTebf; &#x4edb; &#x9pf4; &H#x:

AR | 13}

&H#x5728;&H#x0b63;&#x5e38;&#x548¢;&#x6697;&#x603€e; &#txdedb; &#x954;&#x5207 ;& #x6362;&#x975¢;&#xX6d3b; &+
&#x6ce8; &#x610f; &#xffla;
&#x5153;&#x975¢e;&#x6d3b; &#x52a8; &#x5¢42; &#x663¢e;&#xT793a;&#x6a21 ; &#x510f; &#xde3a; &#x6697;&#x063¢;&#:x
&#x5728;&#x8fd9; &#x4e24; &#x79cd; &#x60c5; &#x51b5; &#x4e0b; &#xff0c; &#x6309; &#x4e0b; &#x6309; &#x94ae; &>
&#x9690; &#x85cf; &#x6a2 1 ; &#x510f; &#x53ea; &#x80fd; &#x901a;&#x8fcT7;&#x5916;&#x89¢2; &#x9762; &#x067 71, &#x:
kbd:[Ctrl+H] &#x8fdb;&#x5165;&#x3002;

=

&#x9009;&#x62e9; &#x8981; &#x9ad8; &#xdeae; &#xTO684; &#xT151;&#xTedc; &#x06516;&#xff0c; &#x4f1a;&H#x6253;&#x!
&#x6ce8; &#x610f; &#xffla;
&#x5153;&#x6cal ; &#x6709;&#x9ad8; &#xdeae; &#xdefb; &#x4Af55;&#xT151;&#xTedc; &#x6516;&#xff0c; &#x6bO4; &#x6
&#x8981;&#x9ad8; &#x4eae; &#x 751 &#xTedc; &#xff0c; &#x53efl; &#x41 71, &#x7528;&#x70ed;&#x952¢;
kbd:[ ]&#xff0c;

&#x5313; &#x511b; &#xT151; &#xTedc; &#xde2d; &#xT7684; &#xdefb; &#x4f55;&#x94dc; &#x5bf9; &#x8cO1;&#x5¢76; & #x¢
&#x6216;&H#x53f3;&H#x511b; &#x5916;&H#x89¢2;&#x9762;&#x6T7;&#x7684;&#xTf51;&#xTedc; &#x9009;&#x9879;&#;

=
ﬂ &#x663e;&#x793a;&#x5200;&#x533a; &#x586b; &#x5145; &#x533a; &#x57df; &#x3002;
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. -

&#xdecS; &#x663e;&#xT793a;&#x533a;&#x57df; &#x8f6e; &#x5ed3;&#x3002;

&#x5c006;&#x52006;&#x533a; &#x586b;&#x5145;&#x533a; &#x57df; &#x663¢e;&#x793a; &#txde3a; &#x816e; &#xDed3; &#:

&#x5728;&#x586b;&#x5145;&#x6a21;&#x50f; &#x548c; &#x8f6e;&#x5ed3; &#x6a21;&#x510f; &#x4edb; &#x9514; &#x.

&#x5728;&#x586b;&#x5145;&#x6a21; &#x5{0f; &#x548¢; &#x8f6¢e; &#x5ed3;&#x6a2 ] ; &#x5{0f; &#xdedb; &#x9pf4; &#X:

&#x5728;&#x586b;&#x5145;&#x6a21;&#x510f; &#x548c; &#x8f6e;&#x5ed3;&#x6a21;&#x510f; &#x4edb; &#x9514; &#x.

&#x663e;&#x793a;&#x6577;&#x94dc; &#x586b; &#x5145;&#x533a;&#x57df;&#x3002;

&#txdecS; &#x663e;&#x793a;&#x6577;&#x94dc; &#x8f6e;&#x5ed3; &#x3002;

&#x5c00;&H#x6577;&#x94dc; &#x586b; &#x5145;&#x533a;&#x57df;&#x663e;&#x793a; &#xde3a;&#x8f6e; &#xHed3; &#:

&#x5728;&#x586b; &#x5145;&#x6a2 1 ;&#x510f; &#x548¢; &#x8f6e;&#x5ed3; &#x6a2 1, &#x510f; &#xdedb; &#x95f4; &#x .

&#x5728; &#x586b;&#x5145;&#x6a2 1 ; &#x510f; &#x548¢; &#x8f6¢; &#x5ed3;&#x0a2 1 ; &#x510f; &#xdedb; &#x9pf4; &H#x:

&#x5728;&#x586b;&#x5145;&#x6a21;&#xSTOf; &#x548c; & #x8f6e; &#x5ed3;&#x6a21; &#x510f; &#x4edb; &#x95t4; &H#x.

® (N

&#x663e;&#x793a;&#x6216;&#x9690; &#x85ct; &#xT7f16;&#x8f91; &#x5608; &#x5313; & #x4faT;&#xT684;&#x5916;&#x
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Chapter 3

&#x521b;&#x5efa; PCB

3.1 &#x57fa;&#x672c; PCB &#x6982;&#x5ff5;

KiCad &#x4e2d;&#x7684;&#x5370;&#x5237;&#x7535;&#x8def; &#x677f;&#x901a;&#x5e38;&#x7531;&#x4ee3;&#x8868;&#x753
&#x5c01;&#x88c5;&#x3001;&#x5b9a; &#x4e49;&#x8fd9;&#x4e9b; &#x710a;&#x76d8; &#x5982; &H#x4f55; &#x 51T c;&#x6bO4; &#X!
&H#xTE51; &#xTede; &#x3001;&#x5f62;&#x6210;&#x6bcf;&#txde2a; &#x 7151 ;&#xTede; &#xde2d; &#x710a;&#x76d8; &#xdedb; &#x9
&#x5e03; &#xTebf; &#x3001; &#x8fc7; &#x5b54; &#x548c; &#x586b;&#x5145;&#x533a; &#xdees;&#x53ca;&#x5b%a;&#x4e49;&

KiCad &#x901a;&#x5e38;&#x4f1a;&#x5¢06; PCB &#x4e0a;&#x7684;&#x7f51;&#xTedc; &#txdfel ; &#x606f;&#xde0e;&#xT76f8;&#x
PCB &#x7116;&#x8191;&#x5668;&#x4e2d;&#x521b;&#x5efa; &#x548c; &#x7f16;&#x8191;&#x 751 ;&#xTedc;&#x3002;

3.2 &#x6027;&#x80fd;

KiCad &#x80fd;&#x591f;&#x521b;&#x5efa; &#x591a;&#x8fbe; 32 &#xde2a;&#x94dc; &#x5¢42;&#x3001;14 &#txde2a;&#x6280;&H
(&#x4eld;&#x5370;&#x3001;&#x963b;&#x710a;&#x3001;&#x5143;&#x4ef0;&#x7c98; &#x5408; &#x5242; &#x3001 ;& #x710a;&#:
&#x548c; 13 &#xde2a;&#x901a;&#x7528;&#xTed8; &#x56fe;&#x5c42;&#xT684;&#x5370;&#x5237;&#x7535;&#x8def; &#x677f;&

The internal measurement resolution of all objects in KiCad is 1 nanometer, and measurements are stored as 32-bit integers. This
means it is possible to create boards up to approximately 4 meters by 4 meters.

KiCad &#x76ee;&#x524d;&#x652f;&#x6301;&#x6bcf;&#xde2a;&#x5des; &#xTa0b;/&#x539f; &#x7406;&#x506fe; &#x4e00;&#xde2:

3.3 &itxdece;&#x539f;&#x7406;&#x56fe;&#x5f00;&#x59cb;

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 (kbd:[F8]). You can also use the ﬁ icon in the top
toolbar.

Note

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.
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. * Update PCB from Schematic v oA X

Options
Re-link footprints to schematic symbaols based on their reference designators

Delete footprints with no symbols

[H] Replace footprints with those specified in the schematic

Changes To Be Applied
ProCEssINg SYMOol K/ IReSISTOr_ I H IIK_AXIZ_ULNUZU/_Lb. SMM_U.Z 5MM_F 1U. | bMM_HorIZontar.

Processing symbol 'R6: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_D3.1mm_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_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'P1:Connector_PinHeader_2.54mm:PinHeader_1x06_P2.54mm_Vertical'.
Processing symbol '|2: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:  [H] All ) Errors @ (W Warnings @ (W] Actions (M) Infos 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.

3.3.1  &#x9009;&#x9879;

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 identifier
symbols based on their reference created when the symbol is added to the schematic. A symbol’s unique
designators 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 symbols If checked, any footprint in the PCB without a corresponding symbol 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 specified | If checked, footprints in the PCB will be replaced with the footprint that is

in the schematic 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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3.4 &itxdece;&i#x5934;&#x5f00;&#x59ch;

&#txdeST;&#x53ef; &#txdeeS; &#x521b; &#x5efa; &#x6cal ; &#x6709;&#x5339;&#x914d; &#x539f; &#x7406; &#x56fe; &#xT684 ; &#xT 5
PCB &#x7116;&#x8191;&#x5668;(&#x800c; &#x4e0d;&#x662f;&#x4ece; KiCad &#x5de5;&#x7a0b;&#x7bal ;&#x7406;&#x5668;&:
"&#x53e6;&#x5b58;&#x4e3a;. .. " &#xdece;&H#XO587;&#xdef6; &#x83dc; &#x5355;&#x9009;&#x62e9;&#x4fdd; &#x5b58;&#xT535;

3.5 &i#x7535;&#x8def;&#x677f;&#x8bbe;&#x7f6e;

&#x5728;&#x5f00;&#x59ch; &#x60a8; &#x7684; & #xTebf;&#x8def; &#x677f;&#x8bbe; &#x8bal ;&#xdedb; &#x524d; &#xffOc; &#x4f

& &#x56fe; &#x6807;&#x6216;&#x9009;&#x62e9; "&#x7535;&#x8def; &#x677f;&#x8bbe;&#x7f6e;. .. " &#xdece;&#x6587;&#:

3.5.1 &#x914d;&#x7f6e;&#x7535;8&#x8def;&#x677f;&#x538b;&#x5c42;8&#x548¢;&#x7269;&#x7406;&#x53C

&#x5728;&#xT7535;&#x8def; &#x6771; &#x8bbe; &#xT716e; &#x4e2d; &#x0709;&#xde24; &#xde2a;&#x90e8; &#x5206;&#x 7528 ;& #x4
(&#x975¢e;&#x94dc;) &#x5c42;&#xtf0c;&#x5e76;&#x5728;&#x9700;&#x8981;&#x65160; & #x4e3a;&#x5¢42;&#x6307;&#x5b%a;&#:

&#x8981;&#x914d;&#xT716e;&#x7535; &#x8def; &#x677f;&#xT684; &#x538b; &#x5¢42; &#xff0c; &#xdece; &#xT7269;&#xT7406;&#x5:

58 SBERE vAQ
v RBEES wE: 2 v R FNEAEE
CETTTE ]
E D s el A a e EpsilonR (RIS LossTg (Y
PET Y ﬁ o =
. N FSilkscreen S 588 . | B3] v
v XASER FPaste R
Bk B FMask REMRE ES ] .. | 0.01mm [ EX) v || 330 0
Pty
o iR HHIm FCu HE 0.035mm
% - aeNEE il v | | FR4 | 1.51mm 4.50 0.02
mEXRT
s B.Cu #HE 0.035 mm
B m EMask  EEMEE FARER | | 0.01mm [ EE v | 230 0
bt =3:-4
HEIAI BPaste SN
B B silkscreen EEEH RERE - | ESa] v
SERERER: SHERRE
WS — T REESAGE... OMH(CQ | v @WEO)

&#x5728;&#x5de6; &#xde0a;&#x89d2;&#x8bbe; &#x7f6e;&#x94dc; &#x5¢42; &#xT684;&#x6570;&#x91 cf; &#xff0c; &#x7136;&#x5¢
&#x8fd9; &#x4e9b; &#x53¢2;&#x6570;&#x53ef; &#xdeeS; &#xAfdd; &#xT7559;&#x5176;&#x9ed8; &#x8bad; &#x503c; &#xff0c; &#x4f
3D &#x6a21;&#x578b;&#x6516;&#xfT0c; &#x5c06; &#x4Af71; &#XxT528;&#xT7535;&#x8def; &#x67 71, &#x7684;&#x539a;&#x5ea6;&#:

Note

KiCad &#x76ee;&#x524d;&#x4ec5;8#x652f;&#x6301;&#x94dc;&#x5c42;&#x6570;&#x4e€3a;&#x5076;&#x6570;&#x7684;&#x538b; &#x
&1#x8981;&#x521b;&#x5efa;&#x5177;&#x6709;&#x5947 ;&#x6570;8#x5c42;&#x7684;&#x8bbe;&#x8ba1;
(&#x4f8b;&#x5982;&#xffOC;&#x67d4;&#x6027;&#x5370;&#x5237;&#x7535;&#x8def;&#x677f;&#x6216;&#x91d1;&#x5c5e;&#x82af; &#:
&#x53ea;&#x9700;&#x9009;8#x62e9;8#x4e0b;&#x4e00;&#x4e2a;&#x6700;&#x9ad8;&#x7684;&#x5076;&#x6570;&#xff0c;&#x800c;&

&#x63a5;&#x4e0b; &#x6765; &#xXfT0C; &#Xx5982; &#x679¢; &#x9700; &#x8981; &#xff0c; &#x53ef; &#xdeeS; &#xAfTT;&#xT528;&#x75:
B.Silkcreen &#x5c42;&#x65c];&#x81b9;&#x7684;&#x590d;&#x9009;&#x6846;&#x3002;
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] BHERRE v~
v ABEEE
et sEREE
nEEE m | Feourtyard epEtssh, Wit
L B
e/ ) | FFab AR,
v XESBR [ | FAdhesive iRt s
Bik ~
S [ | FPaste eosis b, EHE
v g M) | FSilkscreen et b, EEE
#
mEXRT ] | Fmask Bk EEE
[EEEES ®@ | rcu =
B B
R (8l |o-cu =
(M) | B.Mask BREL HEE
(M) | B.Silkscreen BIEE L FEE
(W) | B.Paste B b, EEE
ME— T REESARE... OmMHQ -~ BEO)

Note
&#x5728;&#x7535;&#x8def;&#x677f;&#x7116;&#x8f91;&#x5668;&#x5c42;&#x90e8;&#x5206;&#xff0c;&#x53ef;&#x4ee5;&#x5c06; &#X¢
&#x672¢C;&#x6307;&#x5357;&#tx4ec5;&#x4f9b;&#x7528;&#x6237 ;&#x53¢2;&#x8003;&#x3002; &#x65€0;&#x8bba;&#x5728;&#x60b64;

&#x5728;&#xT7535;&#x8def; &#x67 71, &#x7f16;&#x891; &#x5668;&#x5bf9; &#x8bdd; &#x6846;&#x7684;&#x7535; &#x8def; &#x6
(&#x5982;&#x9576;&#x81b9; &#x6216;&#x8fb9; &#xT7118;&#x7535;&#x9540;) &#x7684;&#x8bbe;&#x7f6e;&#x3002;&#x8bf7;&#
Gerber &#x4f5¢;&#xdela;&#x6587;&#x4ef6; &#x4e00;&#x90e8;&#x5200;&#x7684;&#x7535;&#x8def; &#x06771;&#x5c5€e;&#x602"

&#x963b;&#x710a;/&#x9521;&#x818f; &#x90e8; &#x5206;&#x5141;&#x8bb8; &#x5168;&#x5¢40;&#x8c03; &#x6574; &#x7535; &4
&#x8fd9; &#x4e9b; &#x503¢; &#x5c06;&#x88ab; &#x6dfb;&#x52a0; &#x5230; &#x5728; &#xde2a;&#x522b;&#x5¢c01; &#x88cS; &#x(
&H#x6b63;&H#xT684;&#x9514,&#x9699;&#x503¢;&#x5c006;&#x5bfc; &#x8114;&#x963b;&#x710a;&#x5¢42;&#x6216;&#x9521 ; &#x¢
&#x606f4; &#x5927; &#x3002; &#x8d1f;&#x7684;&#x95(4;&#x9699;&#x503¢;&#x5c06;&#x5bfc; &#x8114;&#x5f00;&#x53e3;&#Xx6
&#x66f4; &#x5c0f; &#x3002;

Warning

&#x5927;8#x591a;8#x6570;&#x5546;&#x4e1a; PCB &#x5236;&#x9020;8#x5546;&#x5e0c;&#x671b;&#x8fd9;&#x4e9b;&#x5
CAM &#x8fc7;&#x7a0b;&#x4e2d;&#x81ea;&#x884¢;&#x8c03;8#x6574;&#x963b;&#x710a;&#x548¢;&#x7c98;&#x8d34;&#x5f
&#x901a;&#x5e38;&#x6700;&#x597d;&#x5c06;&#x8fd9;&#x4e9b;&#x503c;&#x4fdd;&#x7559;&#x4e3a;&#x9ed8;&#x8ba4d;&?
&#x9664;&#x975e;&#x60a8;&#x81ea;&#x5df1;&#x5236;&#x4f5¢c; PCB&#xff0c; &#x6216;&#x8005;8#x60a8;&#x7684 ;&#x525

3.5.2 &#x914d;8&#x7f6e;8&#x9ed8;&#x8bad;&#x6587;8&#x672c;&#x548¢;&#x56fe;&#x5162;&#x8bbe;&#x7f6

&#xT535;&#x8def; &#x677f; &#x8bbe; & #x7f6e; &#x5bf9; &#x8bdd; &#x6846;&#xT684; &#x0587; &#x672¢; & #x548c; &#x56fe; &#x51

Board Setup x

~ Board Stackup Default properties for new graphic items:

Board Editer Layers Line Thickness Text Width = Text Height = Text Thickness Italic Keep Upright

Physical stackup silk Layers 0.12mm 1mm 1mm 0.15mm

Board Finish

Soldermask/paste  COPPer Layers 0.2mm 1.5mm 1.5mm 0.3mm
~ Text & Graphics Edge Cuts 0.05mm

 Defaults] Courtyards 0.05mm

Text Variables
~ DesignRules Fab Layers 0.1mm 1mm 1mm 0.15mm

Constraints 0.1mm 1mm 1mm 0.15mm

Pre-defined sizes

Other Layers

Net Classes Default properties for new dimension objects:
Custom Rules

A . Units: Automatic =
Violation Severity

Text position: outside v
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
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&#x53ef;&#xdeeS; &#txde3a; &#x5bf9; &#x8bdd; &#x6846; &#x4e2d; &#x663e;&#x793a;&#xT684;&#x516d;&#x79cd; &#x4e0d; &#xX5

&H#x6587;&H#x672¢; &H#x661T; &#x6362;&#x53d8;&#x91cf;&#x53ef; &#txdeeS; &#x5728;&#x6587;&#x672¢; &#x53d8;&#x91cf;&#x9(
&#x8fd9;&#x4e9b; &#x53d8;&#x91cf;&#x5141;&#x8bb8;&#x4f60;&#x5c06;&#x53d8; &#x9 1 cf; &#x540d; &H#xT7910; &#x661f; &H#x63
&#x8fd9; &#x79¢cd; &#xO61T; &#x6362;&#x53d1;&#xT511;&#x5728; &#x53d8; &#x91 cf; &#x540d; &#x7910;&#x5728; $ { VARIABLEL]
&#xT7684;&#x53d8;&#x9 1 cf; &#x6061T; &#x6362; &#x8bed; &#x6cdS; &#x5185;&#x7684; &#x4efb; &#x4f55;&#x5730;&#x65b9;&#x3

&#xAf8b; &#x5982; &#xff0c;&#x60a8;&#x53ef; &#xdeeS; &#x521b;&#x5efa; &#x4e00; &#xde2a;&#x540d;&#x4e3a; VERSION

&#xT684;&#x53d8;&#x91cf; &#xff0c; &#x5e76;&H#x5c00;&#x6587; &#x672¢; &#XO6fT; &#x6362;&#x8bbe; &#x7f0e;&#x4e3a; 1. 0&
&#xT3b0;&#x5728; &#xff0c; &#x5728; PCB &#x4e0a;&#x7684; & #xdefb; &#x4155;&#x6587;&#x672¢; &#x5bf9; &#x8c61;&#xde2d;!
S {VERSION } &#xffOc;KiCad &#x5c06;&#x66ff;&#xdee3; 1.0 &#x3002; &#x5982; &#x679¢C; &#x4f60; &#x628a; &#x6¢
2,07 &#xff0c; &#x6bcf; &#xdela; &#x5305; &#x62ec; " S{VERSION} &#x7684;&#x6587;&#x672c;&#x5bf9;&#x8c61
&#xA160;&H#xdeST;&#x53ef; &#xdeeS; &#x6df7; &H#x5408; &#x4{71; &#xT528;&#x666€;&#x901a;&#x6587 ;& #x672¢; &#x548¢; &#x53
&#x418b; &#x5982; &#xffOc; &#x4f60;&#x53ef;&#xdeeS; &#x521b;&#x5efa; &#x4e00;&#xde2a; &#x6587;&#x672c; &#x5bf9; &#x8cC
&§#xT248; &#x672c; &#xffla; S{VERSION } &#xffOc;&#x5b83;&#x5c006;&#x88ab;&#xO6ff;&#x6362;&#x4e3a; & #x7248; &#

3.5.3 &#x914d;&#x7{6e;&#x8bbe;&#x8bal;&#x89c4;&#x5219;

&#x8bbe;&#x8bal;&#x89c4;&#x5219;&#x63a7;&#x5236;&#xdead; &#x4e92; &#x510f; &#x5e03; &#x Tebf; &#x5668;&#x7684;&#x8

3.5.3.1 &i#x7eab;&#x675f;

&#x57fa; &#x672¢; &#x8bbe; &#x8bal ;&#x89c4; &#x5219;&#x662f;&#x5728;&#x7535;&#x8def; &#x 6771, &#x8bbe; &#x7f6e; &#x 5t
&#x8fd9; &#x4e00;&#x90e8; &#x5206;&#xT7684; &#xTead; &#x675f;&#x6761 ;& #x4ef6; &#x9002; &#x7528; &#x4e8e;&#x6574;&#x4
&#x8fd9; &#x91cc; &#x8bbe; &#x710e; &#x7684; &#txdefb; &#x4f55;&#x6700;&#x5c0f; &#x503¢c; &#x90fd; &#x662f; &#x4e00;&#x4e!
&#x7edd; &#xSbf9; (absolute) &#x7684;&#x6700;&#x5c0f;&#x503c; &#xff0c; &#x4e0d; &#x80fd; &#x88ab; &#x66f4; &#x5177; & #x41
&#x418b; &#x5982; &#xff0c; &#x5982; &#x679¢; &#x4f60;&#x9700;&#x8981;&#x7535;&#x8def; &#x67 71, &#x7684; &#x4e00;&#x9(
0.2mm&#x{f0c; &#x5176;&#x459; &#x90e8;&#x5206;&#x4e3a; 0.3mm&#xff0c; &#x4f60;&#x5fc5; &#x987b; &#x5728 ;& #xTead;&#
0.2mm &#x7684;&#x6700;&#x5c0f; &#x94dc; &#x95f4; &#x9699; &#xff0c; &#x5e76; &#x4{71, &#x 7528 ; &#xTf51 ;& #xTedc; &#x7cTb;
0.3mm &#x95f4;&#x9699;&#x3002;

] SERIRE v AR
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IR/ A moeamE: |02 o
v XESER
o B/ EEA TR ¥ soanam 35 BE
pes s BAAFRS: 0005 mm W
. ¥ moaane: | o4 mm
£ <0.005 mm HEEEATELTE.
- 2 e 0 i
WELRT
[oEss B T mnmam: o mm
EEE ] o
T E BEEEH -
@ FREDE (B
¥ s 0.3 mm
PR E
A A 0.25 mm
rrime
AB— P HBESARE.. OmHC | BEO)

&#x9664;&#x4e86;&#x8bbe; &#xT16e; &#x6700;&#x5c0f; &#x95f4;&#x9699; &#x5916; & #x1tT0c; &#x8fd8; &#x53ef; &#x4eeS; &#x57.

&#x8bbe; &#x7f6e; &#x63cf; &#x8ff0;
&#x5141;&#x8bb8;&#x 7612 ; &H&F /R BAXDITIEEAIS ; &H#x 5421 &#xT528; &#x6b64; &#x8bbe; &#xT16e; &#x{T0C; &#xT136:¢
&H#XTOF2;&#x5054; &#x662f;&#x673a;&#x68b0; &#x94bb; &#x5b54; &#xffOc; &#xdece; &#Hx5916;
&H#x57cb; &#x5b54; &#x662f;&#x673a;&#x68b0;&#x94bb; &#x5b54; &#x{f0c; &#x5728;&#x5185.
&#x5141;&#x8bb8;&#x5fae; &HE&IDDBU2 8 ; &#x4f7f; &#xT7528;&#x5e03; &#xTebf; &#x5668;&#x653¢; &#x7f6e;&#x5fae; &#x5b54 ;¢
&i#txStae; &#x5b54; &H#x662f;&#x5178;&#x578b; &#x7684;&#x6fc0;&#x5149;&#x94bb;&#x5b54
KiCad
&#x6521; &#x6301;&#x5355;&#xT2ec; &#xT684; &#x5fae; &#x5b54; &#x5¢3a;&#x5bf8; &#x9650;
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&#x8bbe; &#x7f6e;

&H#x63ch; &HxSIT0;

&#xT531;&4#xTebf; &#xObbS; &H&GHIT TREESHI 6D I HZARRE @ FAO(R H O HX B, | BEE86T06s Ob; & #x{f0c; KiCad
&#Hx51c5; &#x987b; &#x 4L 71, &#xT528; & #x4e00;&#x7cfb; &#x5217;&#x76f4;&#xTebf; &#x6bb5;

&#x6b64;&#x8bbe; &#xTf6e; &#x63a7;&#x5236;&#x6b64; &#x8fd 1 ;&#x4f3c;&#x6240;&
&#x5c06;&#x5176;&#x8bbe; &#x7f6e;&#xde3a;&#x6bd4; &#x9ed8; &#x8bad;&#x503c;
0.005mm

&HX6614; &#x5c0f;&#xT684; &#x6570; &#x5b57; &#x5c00;&#xdeaT; &#x7511;&#x6614;&
&#x9ed8;&#x8bad; &#x503¢;&#x901a;&#x5e¢38; &#x4f1a;&#x5bfc; &#x8114;&#x7531;&

(#x5141;

#x5e73;
#x4de8e;

&#x6577;&#x94dc; &#x586b; & #HKTIdd ; &#x7b56;&#x7565;

&#xT684;&#x6577;&#x94dc; &#x586b; &#x5145;&#x7b97 ;& #x6cdS ; &#x8fdb;&#x884c;
&#x65b0;&#xTb97;&#x6cd5;&#xdeaT; &#xT511f;&#x7684;&#xTed3;&#x679¢c;&#x4ele;4
&i#txdeeS; &#x9632;&#x6b62;&#x5728;&#x6700;&#x65b0; &#x7248; &#x672¢; &#xT684
KiCad
&#tx4e2d; &#x6253;&#x5100; &#x65e7;&#x8bbe; &#x8bal ;&#x65f6;&#xdeaT7; &#x751f;&
Gerber &#x8f93;&#x51fa;&#x3002;
&#x6211;&#xdeec;&#xSefa;&#x8bae; &#x5bf9; &#x6240;&#x6709;&#x65b0; &#x8bbe; &

& #x4e8¢
#x65¢e7

#x4e0d;

#x8bal;

&#x5141;8&4#x8bb8;&H#x57006; & #8078 #EBHYS &SN FI R /&t 8T T & BHEILL KABLO6 Bl ik Fad3dc; &#xS5c5e; &#x6027;4

(&#x5706;&#x89d2;)&#x3002;

(&#x5305;&#x62ec; &#x5706;&#x89d2;)&#x3002;
&#x8fd9; &#x5b9%¢; &#x9645; &#x4e0a;&#x610f;&#x5473; &#x7740;&#xff0c; &#x5373;&

&#x5728;&#x5e03;&#x7ebf;&

HEOH e &8ESo#R B8R OO F8THRT | &8 # R d RSB O K #% 62 63 Bot& 338 R #& FeADRHS

#x5bf9:;

&#x9ed8;&#x8bad; &#x60cS5;&#x51b5;&#x4e0b; &#xff0c; &#x4e0d;&#x5141;&#x8bb&;&#x5728

#x41f71;4

&#x901a;&#x8fcT; &#x 5421, &#x 7528 ; &#x6b64; &#x8bbe; &#x710e; &#xXff0c; &#x6577;&#x94dc;¢
(IR
&#x6b64;&#x8bal; &#xTb97;&#x419d;&#x8d56;&#xde8e;&#x0b63;&#xT86¢e;&#x914d;&#xTT0e
&#x5728;&#x67d0;&#x4e9b; &#x60c5; &#x51b5;&#x4e0b; &#xfT0c; &#x6700;&#x597d; &#x5ffd;

&#xT981;&#x7528; &#x6b64; &#x8bbe; &#x7f6e;&#x5c00;&#xdece; &#x5¢03;&#xTebf;&

3.5.3.2 &#x9884;&#x5b%a;&#x4

e49;&#x5927;&#x5c0f;

#x9571;

&#x9884; &#x5b9a;&#x4e49;&#xT7684;&#x5c3a;&#x5bf8; &#x90e8;&#x5200;&#x5141;&#x8bb8;&#x4f60;&#x5b9a; &#x4e49; &#x¢
&#XTE51 ;& #xTede; &#x7cTb;&#x53ef; &#xdeeS; &#xT7528;&#x6765;&#x5b%a; &#x4ed9; &#x4e0d; &#x540¢; &#xT7151;&#xTedc; &#xde
&#x41f8b; &#x5982; &#xff0c; &#x4160;&#x53ef; &#x80fd; &#x5e0c; &#x671b;&#x7535 ;& #x8def; &#x677f; &#x4e0a;&#xT684;&#x9ec
0.2 mm&#xtfOc; &#x4146;&#x5bf9; & #xde8e; &#x4e00;&#x4e9b; &#x 6271, &#x8f7d; &#X66f4;&#x591a;&#x7535;&#x6d41;&#xT7684:
0.3 mm&#x{ffOc; &#x800c; &#x5bf9; & #xde8e; &#x4e00; & #x4e9b; &#xTaTa;&#x95f4;&#x6709;&#x9650; & #x7684; &#x90e8; &#x520€
0.15 mm&#x3002; &#x60a8;&#x53ef;&#xdees; &#x5728;&#x7535;&#x8def; &#x677f; &#x8bbe; &#xT716e; &#x5bf9; &#x8bdd; & #X68:

v GBREE o
B RRERES
PEER
BRIRSEA
IR/ EE

v NASEF
Bk
pesd

~ g
L
FEXRYT
AEEE
ERRE]
EAFEERE

MBS EERSARE..

BHEERE v-~0

E ARSI AR
i) pez B EHL
BE R R BE 2k A E

O mWH(C) | v #E(O)

3.5.3.3 &#x7151;&#x7edc;&#x7c7b;

&#xTE51;&#xTedc; &#x7cTb; &#x90e8; &#x52006;&#x5141;&#x8bb8; &#x4f60;&#x4de3a; &#x4e0d;&#x540¢; &#x7f51;&#x7cTb; &#x9
&#x5728; KiCad &#x4e2d; &#xff0c; &#x6bct; &#txde2a; &#x7151;&#x7edc; &#x90fd; &#x662f; &#x4e00;&#xde2a; &#x 751 ;&#xTedc;
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&#x5982; &#x679c; &#x4160;&#x4e0d; &#x628a;&#x4e00;&#xde2a; &#xT151;&#xTedc; &#x6dfb; &#x52a0;&#x5230;&#x4e00; &#x4
&#x98de; &#xTebf; &#x53ef;&#xdees; &#x901a;&#x8fcT; &#x539f; &#xT7406;&#x506fe; &#x8bbe; &#xT7f6e; &#x548C; &#xT7535;&#x8d
PCB &#x7f16;&#x8f91;&#x5668;&#x4e2d;&#x06dfb; &#x52a0;&#x5230;&#x7f51;&#xTedc; &#x7cTb;&#x3002;

® ARERE v oA X
v LERER R L AREE BASE HERFL #ASNE U RSB ] 247
LRRSESEE
BESE Power 0.254 mm 0.5mm 1.6 mm 0.6 mm 0.5mm 0327 mm 0.2mm 0.25mm
BRESH
BE/EE
v XESERE +| (&
il
XEZE TRIERIS L EEH l
iR EEEdn ~
f Default
§ efau
BEXRT PS5 TR JACK
AUTOFD- Default
B FRFERE Rt /BT Default
EMEERE
Bm Default
JBIT2 Default
/BIT3 Default
ZERES
18174 Default
R ~
/BITS Default
HEEFEFIHNRS KRB IFME /BITS Default
ME—NEBRSARE.. O W) || v BiE(O)

&HXTE51; &#xTedc; &#xTcTb;&#x90e8; &#x5206; &#x7684; &#x4e0a; &#x90e8; &#x5305 ;& #x542b; &#x4e00; &#x4e2a; &H#x8868; &#x(
&#x6bef;&#xde2a; &#xT151;&#xTedc; &#xTcTb; &#x90fd; &#x6709; &#x94dc; &#x9514;&#x9699;&#x3001;&#x5¢03; & #x Tebf;&#x5t
&#x8fd9; &#x4e9b;&#x503¢; &#x5c06;&#x5728;&#x521b;&#x5efa;&#x5e03; &#xTebf; &#x548c; &#x8fcT; &#x5b54; & #x6516; & #x4f

Note
&itx4efb;&#x4155;&#x89c4;&#x5219;&#x90fd;&#x4e0d;&#x80fd;&#x8986;&#x76d6;&#x7535;&#x8def;&#x677f;&#x8bbe;&#x7{6e;&#X’
&#x4f8b;8#x5982;8#xff0C;&#x5982;8#x679¢;&#x60a8;&#x5c06;&#x7{51;&#x7edc;&#x7c7b;8#x95f4;&#x8ddd;&#x8bbe;&#x7f6e;&#x:
0.1 mm&#xffOc;&#x4146;&#x7eab;&#x675f;&#x6761;&#x4ef6;&#x90e8;&#x5206;&#x4e2d;&#x7684;&#x6700;&#x5c0f;&#x95f4;&#x8
0.2 mm&#xffOc; &#x5219;&#x8beb5;&#x7c7b;&#x7151 ;&#x7edc;&#x7684;&#x95f4;&#x8ddd;&#x5c06;&#x4e3a; 0.2
mm&#x3002;

&#x5153; PCB &#x7f16;&#x891;&#x5668;&#x4e2d;&#x7684;&#x5e03;&#x7ebf;&#x5bbd;&#x5ea6;&#x548c;&#x8fcT;&#x5b54 ¢
"&H#XATE&H#XTH28; &#x 751 ; &#xTede; &#xTcTb; &#x503¢;" &#x6516; &#x{T0c; &#x5¢3 1;&#x4f 1 a;&#x4L{71;&#x7528; &#xde3a;&H#x6
&#x8fd9; &#x4e9b; &#x5bbd; &#x5ea6;&#x548¢; &#x5c3a;&#x5bf8; &#x88ab;&#x8bad; &#xde3a;&H#x662f;&#x8beS; &#xTf51;&#xTe
&#x5b83; &#xdeec; &#x4e0d; &#x662f;&#x6700;&#x5c0f; &#x6216;&#x6700;&#x5927;&#x503¢; &#x3002; &#x624b;&#x52a8;&#x
DRC&#x3002; &#x8981;&#x5c06;&#x5e¢03;&#xTebf;&#x5bbd;&#x5ea6;&#x6216;&#x8fcT;&#x5b54;&H#x5927 ;& #x5c0f;&#x9650;

3.5.3.4 &i#x81ea;&#x5b9%a;&#x4e49;&#x89c4;&#x5219;
&#x81ea;&#x5b%a;&#x4e49; &#x89c4; &#x5219;&#x90e8; &#x52006;&#x5305; &#x542b; &#x4e00;&#xde2a; &#x06587;&H#x072¢; &#X
&#x81ea;&#x5b%a;&#x4ed9; &#x89c4; &#x5219;&#xT7528;&#xde8e; &#x521b;&#x5efa; &#x57fa;&#x0672¢c; &#xTeab;&#x675f;&#x06-

&#x53ea;&#x6709;&#x5728;&#x81ea; &#x5b%a; &#x4ed49; &#x89c4; &#x5219;&#x5b9%a; &#x4e49; &#xde2d; &#x6cal ; &#x6T09;&#x!
&#x5728;&#x5173;&#x95ed; &#x7535;&#x8def, &#x6771,&#x8bbe; &#x7t6e; &#x4edb; &#x524d; &#xXf0c; &#xAT 71, &#xT7528; &#x68

&#x8bf7;&#x53¢2;&#x9605;&#x9ad8; &#xTeaT;&#x4e3b; &#x9898; &#x4e00;&#xTac(; &#xde2d; &#xT7684;&#x81ea;&#x5b%a;&#x4
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L] eHiERE - ~ X

v EERER DRC R :
BERSEAZAE 1 (version 1)
HEER 2 (rule WY
et 3 constraint clearance (min 1.5mm))
B2/ EE 4 condition "A.NetClass == 'HV'"))

(

(

- REEEE 5 frute by

6 (layer outer)
(
(
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XALE 8  (condition "A.NetClass = 'HV'")]]
N

#H

WMEXRT

REE=S

EMEEEE

NI

FEIER.

AE—TEBRSARE. .. © WGH(C) |~ WE(O)

3.5.3.5 &#x8fdd;&#x89c4;&#x4e25;&#x91cd;&#x7alb;&#x5eab;

&#x8fdd; &#x89c4; &#x4e25;&#x91cd; &#x6027;&#x90e8;&#x5206;&#x5141;&#x8bb8; &#x4f60;&#x914d;&#x7f6e;&#x6bcf; &#x7
&#x6bcf; &#x6761;&#x89c4; &#x5219;&#x53ef; &#xdeeS; &#x88ab; &#x8bbe; &#x7f6e; &#xde3a;&#x521b;&#x5efa; &#x4e00; &#x4e

Note

&#x5728;&#x8bbe;&#x8bal;&#x89c4;&#x5219;&#x68c0;&#x67e5;&#x5668;&#x4e2d;&#x53ef; &#x80fd;&#x4f1a;&#x5ffd;&#x7565;&#:
&#x5728;&+#x8fdd;&#x89c4;&#x7a0b;&#x5ea6;&#x90e8;8#x5206;&#x4e2d;&#x5c06;&#x89c4;&#x5219;&#x8bbe;&#x7f6e;&#x4e3a;&
&#x8bf7;&#x8c28;&#x614e;&#x4f7f;&#x7528;&#x6064;&#x8bbe;&#x7f6e;&#x3002;

] SHREE v ~ X
v HREES am
HEREESEE
ERARANEE: ® iz mx ze
MEEE
—— BREER: o iz = 2
[HEYES S ® iz we 8
v XES5ER BRREERRERET -2 () #ig OF £ fali 3
il A wE @ 2
wA%E
v i mEsEEH
R SRR OF3 = zE
HEXRT ) ) - o .
o B AR iz wx 2
PR SHABET: o iz wx z8
BREE: Of -1 ws e
wREE ® iz we 2
7L EHRE: ® iz mx ze
BT o iz = 2
pems: OF 3 wE 2
HEREELINE: iz vs @28
s iz wx 2
AE— A BEESARE.. om#Q || v ®zo)

3.5.3.6 &#x6b63;8#x5728;&#x5bfc;&#x5165;&#x8bbe;&#x7f6e;

&#x60a8;&#x53ef;&#xdeeS; &#xdece; &#x73b0;&#x6709;&#x7535;&#x8def; &#x67 71, &#x5bfc; &#x5165;&#x90e8; &#x52006; &H#xX6:
"&#x6a21;&#x0771;" &#xT535;&#x8def; &#x677f;&#xff0c; &#x7136;&#x540e; &#x5c06;&#x8fd9;&#x4e9b; & #x8bbe; &#x7f6e; & #x:
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2 SARE v~ Q
ex: || ]
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EigE Sk
NESEERN\EMYE
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EHFEERE
TECE=

& BUGH(C)

&#x8981;&#x5bfc; &#x5165;&#x8bbe; &#xT7f6e; &#xtf0c; &#x8bf7;&#x7009;&#x511b;&#x7535;&#x8def; &#x6771,&#x8bbe; &#x 716
&i#txdece; &#x53e0;&#x4e00;&#xdea;&#x7535;&#x8def; &#x6771f;&#x5bfc; &#x5165;&#x8bbe; &#x716e;. .. &#x6309;&#x94ae;&H
kicad_pcb &#x6587;&#x4ef6;&#x3002; &#x9009;&#x62e9;&#x4160;&#x60f3;&#x5bfc;&#x5165;&#xT7684;&#x8bbe; &#x7f6e;&
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Chapter 4

&#x7116;&#x8f91;&#x7535;&#x8def;&#x677f;

4.1 &#x653e;&#x7f6e;&#x548¢;&#x7ed8;&#x5236;&#x64cd;&#x4f5¢c;

&#x653¢e;&#xT16e; &#x548c; &#xTed8; &#x56fe; &#x5deS; &#x5177;&#x4f4d; &#txde8e; &#x5313; &#x8fb9; &#x7684;&#x5de5;&#x51
&#x5153; &#x4e00;&H#x4ea;&#x5des5; &#x5177;&#x88ab; &#x6fcQ; &#x6d3b; &#x6516; &#xT0c; &#x5b83; &#x5c06;&#x4e00;&#xX 7€
kbd:[Esc] &#x952¢;&#x53d6;&#x6d88;&#x8beS;&#x5deS;&#x5177;&#x3002; &#x5153;&#xdefb;&#x4f55;&#x5176;&#x4ed6;&#x.

&#x67d0;&#x4e9b; &#x5de5; &#x5177;&#x680f; &#x6309; &#x94ae; &#x5728; &#x8c03; &#x8272;&#x6771; & #x4e2d; &#x6709; &#X!

&#x8981;&#x663e;&#x793a;&#x8c03;&#x8272;&#x677f,&#xtf0c; &#x4160;&#x53ef; &#x4ee5; &#x5728;&#x5deS5;&#x5177;&#x4¢
&#x8c03;&#x8272; &#x67T1;&#x5173;&#x95ed; &#x6516; &#x5c06;&#x663e;&#x793a;&#x6700; &#x8fd 1 ; &#x4f71;&#xT7528; &#xT

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 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 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.

BRI

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.

o

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.
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Add rule 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.

Draw rectangles. Rectangles can be filled or outlines.

Draw circles. Circles can be filled or outlines.

Draw graphical polygons. Polygons can be filled or outlined.
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.

Add text.

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

LIN- Yoo \ &

g

{15 |4

Add layer alignment mark.

Deletion tool: click objects to delete them.

Set drill/place origin. Used for fabrication outputs.

L]
L]
L]

Set grid origin.

4.2 &#x6355;&#x6349;

&#xT9fb; &#x52a8; &#x3001 ; &#x62d6; &#x52a8; &#x548¢; &#x7ed8; &#x5236;&#xT7535 ;& #x8def; &#x6771;&#x5143; &#x7d20; &#x(

&#x5feb; &#x6377;&#x952¢; &#x6548; &#x679c;
kbd:[Ctrl] &#x5173;&#x95ed; &#xT51;&#x683¢C; &#x6355;&#x6349;&#x3002;
kbd:[Shift] &#x5173;&#x95ed; &#x5bf9; &#x8c61;&#x6355;&#x6349;&#x3002;

4.3 &#x7116;&#x8f91;&#x5bf9;&#x8c61;&#x5c5e;&#x6027;

&#x6240;&#x6709;&#x5bf9;&#x8c61;&#x90fd; &#x6709;&#x53ef; &#x5728; &#x5bf9; &#x8bdd; &#x6846; &#x4e2d; &#xTf16;&#x8
&HXATE, &#x7528; &#x70ed; &#x952¢; kbd:[E] &#x6216;&#x4ece; &#x5313;&#x952¢;&#x83dc; &#x5355;&#xde2d; &#x9009; &#x62
&#x53ea;&#x6709;&#x5F53; &#x4160; &#x9009; &#x62e9; &#x7684 ;& #x6240;&#x6709; & #x9879; & #x76ee; &#x90fd; &#x662f;&#x5
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&#x8981; &#x60f3; &#x4e00;&#x6b21;&#x7116;&#x8191 ;& #x4e0d; &#x540¢;&#xTcTb; &#x578b; &#x7684;&#x9879; & #x76¢ee;&#XT

&#x5728;&#x5¢5¢e;&#x6027; &#x5bf9; &#x8bdd; &#x6846;&#xde2d; &#x{fOc; &#x4efb; &#x4f55;&#x5305;&#x542b;&#x6570;&#x 5
&#x41f8b; &#x5982; &#xff0c; &#x4e00; &#xde2a; &#x5c3a;&#x5bf8; &#x53ef; &#txdeeS; &#x88ab; &#x8f93;&#x5165;&#x4e3a; 2
*  2mm&#xff0c; &#x7ed3;&#x679¢; &#x662f; 4mm &#x7684;&#x503¢;&#x3002; &#x652f;&#x6301;&#x57fa; &#x672¢;&#XxTbI7 ;&4

4.4 &i#xAf71;&#x7528;&#x5¢c01;&#x88c5;

Note
TODO: &#x7116;&#x5199;&#x8fd9;&#x4e00;&#x8282;—&#x5305;&#x62ec;&#x5c01;&#x88c5;&#x5c5He;&#x6027;&#xffOc;&#txdece;&#

4.5 &#x4f7f;&#x7528;&#x710a;&#x76d8;

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.

Note

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 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 kbd:[E] 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.

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 - F.silkscreen
B.Silkscreen
F.Mask
Corner radius: | 0.15 mm B.Mask

Corner size: 25 %

N User.Drawings
PadsizeX: 0.6 mm Y: | 1.55 mm
User.Eco1

Angle: o v |deg User.Eco2
Fabrication Property:

None -

Offset shape from hole

Specify pad to die length

Footprint J4 (USB3), front side, rotated 90 deg Preview pad in sketch mode Cancel oK




PCB &#x7f16;&#x8f91;&#x5668; 21/91

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.

Through-hole pads are electrically-connected and have a plated hole. The hole exists on every layer, 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.

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

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.

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: o mm

Solder mask clearance: 4] mm

Solder paste absolute clearance: | -0 mm
Solder pasterelative 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 -
Thermal relief spoke width: | 0 mm

Thermal relief gap: [ mm

Footprint J4 (USB3), front side, rotated 50 deg Preview pad in sketch mode Cancel OK
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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 O 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 set to 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.

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.

4.6 &#x4f7f;&#x7528;&#x533a;&#x57df;

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.

Note
Some EDA tools have separate tools for creating "plane layers" and for creating copper 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 kbd:[B]). Zones may be unfilled (default hotkey kbd:[Ctrl+B]) to improve performance and
reduce visual clutter while editing large boards.

Note

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.
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=]
To draw a zone, click the Add Filled Zone tool (‘) on the right toolbar, or use default hotkey kbd:[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 kbd:[E] or select Properties from the context menu.

Copper Zone Properties (%]
Layer Net
| [ Hide auto-generated net names Sort nets by pad count
Mls.cu =

General Electrical Properties Fill
Zone name: Clearance: 0.15 mm | | Fill type: Solid Fill -
Zone priority level: | 0 + Minimum width: 0.15 mm | | Orientation: deg
Hatch width: mm
Pad connections: Solid -
Shape Hatch gap: 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 <

Fillet radius: 0.5 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.

Warning
@ Zones with the same priority level will never keep clearance from each other, even if 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.

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.
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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.

Note

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.

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 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.

4.7 &i#x56fe;&#x5f62;&#x5bf9;&#x8c61;

&#x56fe; &#x5162;&#x5bf9;&#x8cO1; (&#xT6f4;&#xTebf;&#x3001;&#x5706;&#x5{27;&#x3001;&#x77€9;&#x5f62;&#x3001 ;&#x5
"0" &i#txdeeS;&#xT7981;&#x7528;&#x8f6¢e;&#x5ed3;&#x3002;

471 &#x6b63;&#x5728;&#x521b;&#x5efa;&#x56fe;&#x5162;&#x5{62;&#x72b6;
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The right toolbar can be used to create lines ( / , default hotkey kbd:[Ctrl+Shift+L]), arcs ( /- , default hotkey kbd:[Ctrl+Shift+A]),

rectangles (

), circles ( O , default hotkey kbd:[Ctrl+Shift+C]), and polygons ( E:ll , default hotkey kbd:[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 @

Stark Point End Point

X: | [148.33 mm X 151.68 mm

Y: T77.28 mm Y. T77.28 mm
Locked
Line width: @ 0.2 mm
Layer: F.Cu —
Cancel OK

4.7.2 &#x6b63;&#x5728;&#x521b;&#x5efa;&#x6587;&#x672c;&#x5bf9;&#x8c61;

Graphical text may be placed by using the ( T ) icon in the right toolbar or by keyboard shortcut kbd:[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

Texk:
My Text|
Locked
Layer: [JUser.Eco1 -
Width: 1 mm Italic
Height: 1 mm Justification: | Center =
Thickness: | 0.15 mm Orientation: | 0 hd
Position X: | 158 mm Mirrored
PositionY: | 90 mm

Cancel OK

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.

4.7.3 &#x7535;&#x8def;&#x677f;&#x8f6e;&#x5ed3; (&#x8fb9;&#x7f18;&#x5207;&#x5272;)

KiCad &#x4f7f;&#x7528; Edge . Cut s &#x5c42;&#x4e0a;&#x7684;&#x56fe; &#x5{62;&#x5bf9; &#x8c61;&H#x6765;&#x5b%a; &#x-
&#x8be5; &#x8f6e; &#x5ed3; &#x5fc5; &#x987b; &#x662f; &#x4e00;&#xdea;&#x8fde; &#xTeed; &#xT08;&#x5¢c01;&#x95ed; &#xff0
&#x5982; &#x679c;&#x6cal ; &#x6709;&#x5b9a; &#x4e49;&#xT7535;&#x8def; &#x677f;&#x7684;&#x8f6e;&#x5ed3; &#xfT0c;&#x62
3D &#x67e5;&#xTT0b;&#x5668;&#x548¢; &#x4e00;&#x4e9b; &#x8bbe; &#x8bal ; &#x89c4; &#x5219;&#x7684;&#x68c0;&#x67€5;6

4.8 &#x6807;&#x6¢ce8;

&#x6807;&#x6ce8; &H#XO662f;&#XT528;&#x4e8e;&#x663e;&#xT93a;&#x06d4b; &#x91cf;&#x503¢; &#x6216;&#xT7535; & #x8def; &#x6

&#x5b83;&#xdeec; &#x53ef; &#xdeeS; &#x88ab; &#x6dfb; &#x52a0;&#x5230; &#x4efb; &#x4155; &#xTed8; &#x56fe; &#x5c42;&#x4e

KiCad &#x76ee;&#x524d;&#x652f;&#x6301;&#x56db; &#x79cd; &#x4e0d; &#x540¢; &#x7cTb; &#x578b; &#x7684;&#x6807 ;& #x6ce
!f“‘“n

&H#x5bf9; &#x9f50; &H#x6807;&#x6ce8; (Hi ) &#x8868;&#x793a;&#xde24; &#xT0b9; &#xdedb; &#x95f4;&#x8ddd; &#xT79bb; &#X 7

&#x6d4b; &#x9 1 cf; &#x8f74; &#x662f; &#x8fde; &#x63a5; &#x8fd9; &#xde24; &#xde2a; &#xT0b9; &#xT7684;&#xTebf; &#xff0c; &#x68(
.—

&#x6b63; &#xdead; &#x6807;&H#x6ce8; ( #—) &#x4e5f;&#x6d4b; &#x9 1 cf;&#x4e24;&#xT0b9; &#x4edb; &#x95f4; &#x7684;&#x8
X &#x8f74;&#x6216; Y &#x8f74;&#x3002; &#x6362;&#x53e5;&#x8bdd;&#x8bf4; &#xff0c;&#x8fd9;&#x4e9b; &#x6807;&#x6ce;é
&#x521b;&#x5efa; &#x6b63;&#txdead; &#x6807; &#x6ce8;&#x6516; &#xff0c; &#x5728;&#x9009;&#x62e9;&#x8981 ; &#x6d4b; &#x9

&i#xde2d; &#x5fc3; &#x6807;&#x6ce8; ( | ) &#x521b;&#xSefa; &#x4e00;&#x4e2a; &#x5341;&#x5b57;&#x6807;&#x8bb0; &#x6
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.-a-\.l
&#x5f15; &#xTebf; &#x6807;&#x6ce8; (=) &#x521b;&#x5efa;&#x4e00;&#xdea;&#xTbad;&#x5934; &#xff0c; &#x5c06;&#x4el
&H#X6b64; &H#X6587;&H#XO0T72¢; &#x5D57; &#x6bbS; &#x53ef; &#xdeeS; &#x5305;&#x542b; &#xdefb; &#x4155; &#x6587 ;& #x672c; &#x4
&#x8fd9; &#xT79cd; &#x7cTb; &#x578b; &#xT7684;&#x6807;&#x6ce8;&#x901a;&#x5e¢38;&#x7528;&#x6765;&#x63d0;&#x9192;&#x

&#x521b;&#x5efa; &#x4e00;&#xdea; &#x6807;&#x6ce8; &#x540e; &#xff0c; &#x53ef; &#txdeeS; &#xT716;&#x891;&#x5176;&#xX5¢!
kbd:[E]&#xff09;&#x4eeS5;&#x6539;&#x53d8;&#x663e;&#x793a;&#x6570;&#x5b57;&#xT684;&#x683c; &#x5f0f; &#x4deeS; &#x53c:

Note
&#x60a8;&#x53ef;&#xdeeb;&#x5728;&1#x7535;&#x8def;&#x677f;&#x8bbe;&#x7f6e;&#x5bf9;&#x8bdd;&#x6846;&#x 7684 ;&#x6587;&#
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4.8.1 &#x6807;&#x6ce8;&#x683c;&#x5f0f;&#x9009;&#x9879;

&#x8986; &#x76d6;&#x503c; &#xffla; &#x542f;&#x7528;&#x540e;&#xff0c; &#x60a8;&#x53ef; &#xdees; &#xT6f4;&#x63a5;&#x5
&#x503¢; &#x5b57;&#x6bb5;&#x4e2d; &#x8193;&#x5165;&#x6d4b;&#x9 1 cf;&#x503¢;&#xff0c; &#x800c; &#x4e0d; &H#x662f;&H#xX5

&#x524d; &#x7100; &#xffla; &#x6b64;&#x5904;&#x8f03;&#x5165;&#x7684;&#xdefb; &#x4f55;&#x6587;&#x5b57; &#x90fd; &#x
&#x540e; &#x7100; &#xffla; &#x6b64;&#x5904;&#x893;&#x5165;&#x7684;&#x4efb; &#x4Af55;&#x6587;&#x5b57;&#x90fd; &#x°
&#x56fe; &#x5¢42;: &#x9009;&#x62e9;&#x6807;&#x6ce8;&#x5bf9;&#x8cO1;&#x5b58;&#x5728 ;& #x7684;&#x5¢42;&#x3002;

&#x5355; &#xdfdd; &#xffla; &#x9009;&#x62e9;&#x663¢;&#x793a;&#x6d4b; &#x91cf;&#x503¢; &#xT684; &#x5355; &#x4f4d; &#x
&#x553; &#x66f4;&#x6539;&#xT7535;&#x8def; &#x67 71, &#xTf16;&#x8191 ;& #Xx5668;&#xT7684;&#x663¢;&#x793a;&#x5355;&#x4
&#x5355; &#x4f4d; &#x4f1a; &#x5bfc; &#x8114; &#x6807;&#x0ce8; &#x5355 ; &#x4f4d; &#x53d1;&#xT511;&#x53d8; &#x5316;&#x3(

&#x5355; &#xdfdd ; &#x683c; &#x5f0f; &#xffla; &#xdece;&#x51e0;&#x79cd; &#x5185;&#x710e;&#xT684;&#x5355;&#x4f4d;&#x(
&i#xTcbe; &#xSea6; &#xffla; &#x9009;&#x62e9;&#x8981;&#x663€e;&#xT793a;&H#x591a;&#x5¢1 1;&#x4f4d; &#xT684;&#x7cbe;&#x

4.8.2 &#x6807;&#x6ce8;&#x6587;8&#x672c;&#x9009;&#x9879;
&#x5927;&#x591a;&#x6570;&#x6807 ;& #x6ce8; &#x0587;&#x672¢;&#x9009;&#x9879; & #x4e0e; &#x5176;&#xded6;&#x506fe; &#x.
&#xdeS5T;&#x6709;&#x4e00;&#x4e9b; &#x7279;&#x0b8a;&#x7684;&#x9009;&#x9879;&#x9002;&#x7528; &#tx4e8e; &#x6807;&H#x

Position mode: Choose whether to position the dimension text manually, or to automatically keep it aligned with the dimension
measurement lines.

&i#txdele; &#x6807; &#x6ce8; &#x5bf9; &#x9f50; &#xffla; &#x5f00;&#x542f; & #x540e; &#xff0c; &#x6807;&#x6ce8; &H#x6587;&H#X6
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4.8.3 &#x6807;&#x6ce8;&#x7ebf;&#x9009;&#x9879;

&#xTebf; &#x67601;&#x7c97; &#xTeco; &#xffla; &#x8bbe;&#x7f6e;&#x0784;&#x6210;&#x6807;&#x6ce8;&#x5f62;&#xX72b0;&#x
&#x6807; &#x6ce8; &#xT54c; &#x7ebf; &#x504f; &#xT79fb; &#xffla; &#x8bbe;&#x7f6e;&#x6d4b;&#x91cf;&#xT0b9;&#x5230;&#x
&#xThad; &#x5934; &#x957f; &#x5ea6; &#xffla; &#x8bbe;&#x7f6e;&#x6807;&#x0ce8;&#xT684;&#x5{62;&#Xx72b6;&#x7684;&#>

4.8.4 &#x5f15;&#x7ebf;&#x9009;&#x9879;

5=ttt
1 AR  |EfE ~
E: | [] User.Ecol ~

&#x503c; &#xffla; &#x8f93;&H#x5165;&#x8981;&#x5728;&#x5f15;&#xTebf;&#x884¢;&#x672b;&#x5¢3e;&H#x0663e;&#x793a;&#X
&#x6587; &#x672¢; &#x6846;&#x67b6; &#xffla; &#x9009;&#x62e9;&#x6240;&#x9700;&#xT7684;&#x6587;&#x672¢;&#x5468;&1

4.9 &#x5e03;&#x7ebf;

KiCad &#x5177;&#x6709;&#x4ead; &#x4e92;&#x510f;&#x5e03; &#x Tebf; &#x5668; &#x7684;&#x529f; &#x80fd; &#xff1a;

o &#x5141;&#x8bb8;&#x5bf9;&#x5355;&#x8168;&#x548¢;&#x5dee; &#x5206;&#x5bf9; &#x8fdb; &#x884c; &#x624b; &#x52a8;&#
(&#x534a;&#x81ea;&#x52a8;) &#x5e03;&#x7ebf;&#x3002;

o &#x53ef;&#x901a;&#x8fcT;&#xdeeS; &#x4e0b; &#x65b9; &#x510f; &#xdfee; &#x6539;&#x73b0;&#x6709;&#x8bbe; &#x8bal ;&#x

— &#x62d6;&#x52a8;&#x73b0;&#x6709;&#x5e¢03; &#x7ebf; &#x65f6;&#x91cd; &#x65b0;&#x5¢03 ;& #x7ebf; &#x73b0;&#x6709;¢
— &#x62d6;&#x52a8;&#x5¢01;&#x88c5; &#x65f6;&#x91cd;&#x65b0;&#x5¢03;&#xTebf;&#x8fde;&#x63a5;&#x5230;&#x5¢01;&

o &#x5141;&#x8bb8;&#x901a;&#x8fc7;&#x63d2;&#x5165;&H#x86CT; &#x5162;&#xTebf; + &#x6765;&#x8c03;&#x6574;&#x5€03;¢
&#xde3a;&#x5177;&#x6709;&H#x4e25;&#x683¢c; &H#x6510;&#x5e8f; &#x8981; &#x06c42;&#x7684;&#x8bbe;&#x8bal ; &#x8c03;&#

&#x9ed8;&#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#xfT0c; &#x5e03;&#xTebf; &#x5668;&#x5728;&#x053¢€;&#xT710e;&#x5e03;&H#x7¢
&#x5982; &#x679¢;&#x9700;&#x8981;&#x7684;&#x8bdd; &#xffOc;&#x53ef; &#xdee5;&#x901a;&#x8fcT ; &#x4fTf;&#x7528;&#x9a
DRC &#x8fdd;&#x89¢c4;&#x9009;&#x9879; &#x6765; &#x7981;&#x7528; &#x8fd9;&#x79cd; &#x884c;&#xde3a;&#xff08;&#x89¢c1

&#x5e03;&#x7ebf; &#x5668;&#x6709;&#x4e09;&#x79cd; &#x6a21;&#x5{0f; &#xff0c; &#x53ef; &#xdee; &#x968f; &#x6516;&#x90(
&#x5e03;&#xTebf; &#x5668;&#x6a2 1 ;&#x510f;&#x7528; &#x4e8e;&#x5¢03; &#x7ebf;&#x65b0; &#x5¢03; &#x7ebf; &#xffOc; &#x414
kbd:[D]&#xff09;&#x547d; &#xdeed; &#x62d0;&#x52a8; &#xT73b0; &#x6709;&#x5€03;&#x7ebf; &#x65f60;&#x3002; &#x8fd9;&#x4e9

o &#x9ad8;&#xdeae; &#x51b2; &#x7a81;&#xff1a;&#x5728;&#x6b64;&#x6a21;&#x5f0f; &#x4e0b; &#xffOc; &H#x5927;&#x90e8;&H#
&#x5e03;&#x7ebf; &#x65f6; &#xft0c; &#x51b2; &#x7a81; (&#x95f4;&#x9699;& #x8fdd;&#x89c4;) &#x5c06;&#Hxdee5;&#xTeff;&H#
DRC &#x51b2;&#x7a81;&#x9009;&#x9879; &#x3002; &#x5728;&#x6b64;&#x6a21;&#x5f0f; &#x4e0b; &#xff0c; &#x4e00;&#x6b
(&#x418b; &#x5982; &#xtf0c; &#x4e00;&#x4e2a; &#x6c34;&#x5e73;&#xTebf;&#x6bb5;&#x548c; &#x4e00;&#x4e2a; &#x5bf9; &#x

o &#x63a8; &#x6324;&#xff1a;&#x5728;&#x6b04;&#x6a21;&#x510f; &#x4e0b; &#xff0c; &#x88ab;&#x5e03;&#x7ebf;&#x7684;&#x
(&H#x4£8b; &#x5982; &#xff0C; &#x710a;&#xT6d8;&#x548¢;&#x9501;&#x5b%a; &#x7684;&#x5e03;&#xTebf;/&#x5b54;&#x5b54;) &
&#x63a8; &#x6324; &#x969¢; &#xT788d; &#x{f0c; &#x8fd9;&#x4e9b;&#x969¢; &#x788d;&#x7269;&#x53ef;&#xdeeS; &#xTob;&#
DRC&#xff1a;&#x5982;&#x679c;&#x65e0;&#x6cdS;&#x5e03; &#x7ebf;&#x5230;&#x4e0d; &#x8fdd;&#x53cd; DRC &#x7684;&4#

o &#xTed5; &#x8d70;&#xff1a;&#x5728;&#x6b04; &#x6a21;&#x510f; &#x4e0b; &#xtf0c; &#x5¢03; &#xTebf; &#x5668; &#x7684; &#x
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&HXATE, &#xT7528; &#x54ea; &#xT9cd; &#x6a2 1 ; &#x510f; &#x662f; & #x4e00; &#xde2a; &#x504f;&#x597d; & #x95¢ee; &#x9898 ;& #x30
&#x5b9; &#x4e8e; &#x5927;&#x591a;&#x6570;&#x7528;&#x6237; &#xff0c; &#x6211;&#xdeec;&#x5efa; &#x8bae; &#x4fT7T;&#x75.
45 &#x5ea6; (H/V/45) &#x5e03;&#x7ebf;&#x6bb5;&#x3002;&#x5982;&#x679¢; &#x9700;&#x898 1 ; &#x4f7f;&#x7528; H/V/45

&#txdees; &#x5916;&#x7684;&#x89d2;&#x5ea6;&#x5e03;&#xTebf; &#x6bbS; &#xff0c; &#x5219;&#x5fc5;&#x987b; &#x4f71; &#x75

&#x6709;&#x4e94; &#xde2a;&#x4e3b; &#x8981;&#x7684;&#x5¢03;&#xTebf; &#x529f; &#x80fd; &#x3002; &#x5355; &#x8f68; &#x5
(&#xT6f8; &#x414d;) &#x3002; &#x6240;&#x6709;&#x8fd9; &#x4e9b; &#Xx90fd; &#x5b58; &#x5728; &#x4e8e;&#x9876;&#x90e8; &#
&#txde0a; &#x9762;&#txdech; &#xTecd; &#x4e86;&#x91 cd; &#x8f7d; &#x56fe; &#x6807;&#xT684; &#x4AfTf;&#xT7528;&#x3002;

&#x4e00;&#xde2a; &#x7528; &#xde8e; &#xde24; &#xde2a; &#x5e03; &#x7ebf; &#x529f; &#x80fd; &#xffOc; &#x4e00; &#x4e2a; &#x75:
&#x6b64;&#x5916;&#xff0c; &#x5e¢03; &#xTebf; &#x83dc; &#x5355;&#x5141;&#x8bb8;&#x9009;&#x62e9; &#x8bbe; &#xT7f6e;&#x5

&#x8981;&#x5e03;&#xTebf;&#xff0c; &#x8bf7;&#xT0b9; &#x51fb;&#x5¢03;&#xTebf; I &#tx56fe; &#x6807;&#xff08;&#xdece; &
&#x5e03; &#x7ebf; &#x4e0b;&#xfT09;&#x6216;&#x4L71;&#x7528;&#x70ed;&#x952¢; kbd:[X]&#x3002; &#x7009;&#x511b;&#x4e
&#x88ab;&#x5¢03;&#xTebf; &#x7684;&#xT7151;&#xTedc;&#xdfla;&#x81ea;&#x52a8;&#x9ad8;&#x4eae; &#x663e;&#xT793a; &#x1Tl(
&#x53ef; &#txdeeS; &#x901a;&#x8fc7; &#x6539;&#x53d8; "&#x504f;&#x597d;&#x8bbe;&#x710e;" &#x5bf9;&#x8bdd;&#x6846;&#
"&#x9514;&#x9699;&#x8f6e; &#x5ed3;" &#x8bbe;&#x710e;&#x0765;&#xTI81;&#xT7528;&#x95f4;&#x9699;&#x8f6e;&#x5ed3;&#:

Note

&#x95f4;8#x9699;8#x8f6e;&#x5ed3;&#x663e;&#x793a;&#xdece;&#x5e03;&#x7ebf;&#x751;&#x7edc;&#x5230; PCB
&#txde0a;&#xdefb;8#x4155;&#x5176;&#x4ed6;&#x94dC;&#x7ebf;8#x7684;8#x6700;8#x5927 ;&#x95f4;&#x9699;&#x3002;
&i#tx53ef;&#txdeeb;&#x4f7f;&#x7528;&#x81ea;&#x5b9a;&#x4e49;&#x8bbe;&#x8bal;&#x89c4;&#x5219;&#x4e3a;&#x4e0d;&#x540c;&;
&#x5e03;&#x7ebf;&#x5668;&#x5c06;&#x8003;&#x8651;&#x8fd9;&#x4e9b;&#x95f4;&#x9699;&#xffOC;&#x4f46;&#tx4ech;&#x764;&#x¢

&#x5153;&#x5e03;&#xTebf; &#x5668;&#x5904; &#xde8e; &#x6d3b;&#x52a8; &#xT72b6; &#x6001 ; &#x656; &#xT0c; &#x5c06;&#x4e
(unfixed temporary) &#x5bf9;&#x8c61;&#x{f0c; &#x5b83;&#xdeec; &#x063e;&#xT93a; &#x5f53; &#x60a8; &H#x4{Tf; &#xT528;&#x5d
kbd:[Enter] &#x952¢;&#x6765;&#x56fa;&#x5b9a;&#x5e03;&#x7ebf; (fix the route) &#x65f6;&#x5c06;&#x521b;&#xSefa; &#x54ea;
kbd:[Esc] &#x952¢;&#x6216;&#x901a;&#x8fc7;&#x9009;&#x62e9;&#x53e6;&#x4e00;&#x4e2a;&#x5deS; &#x5177;&#x9000; &#x
kbd:[End]) &#x5c006;&#x56fa;&#x5b9a;&#x6240;&#x6709;&#x5¢03;&#x7ebf;&#x5e76;&#x9000;&#x51fa;&#x5¢03;&#x7ebf; &#x!

&#x5728;&#x5e03; &#xTebf; &#x65f6; &#xff0c;&#x53ef; &#xdeeS; &#xAf T, &#x7528; &#x64a4;&#x6d88;&#x6700;&#x540¢; & #H#x4el
(&#x70ed;&#x952¢; kbd:[Backspace]) &#x53d6;&#x6d88;&#x56fa; &#x5b9a; &#x6700; &#x8fd1;&#x56fa;&#x5b9%a; &#x7684;&#x5¢

&#x5728;&#x4eeS; &#x524d;&#x7684; KiCad &#x7248;&#x672¢; &#x4e2d; &#xff0c; &#x4f 7T, &#xT7528;&#x9120;&#x6807 ;& #x5det
kbd:[Enter] &#x6765;&#x56fa;&#x5b9a;&#x5df2;&#x5¢03;&#xTebf;&#x7684;&#x7ebf;&#x6bbS; &#x4f1a;&#x56fa;&#x5b9%a; &#x(
&#x5728; KiCad 6 &#x4e2d; &#xtf0c;&#x8fd9;&#x79cd; &#x884c;&#x4e3a;&#XT3b0;&#x5728;&#x662f;&#x53ef; &#x9009;&#x76
&#x5305; &#x62ec; &#x5728;&#x9120;&#x6807;&#x5149;&#x6807;&#x4f4d;&#xTf6e;&#xTed3; &#x675f;&#xT684;&#xTebf;&#x6
&#x901a;&#x8fc7;&#x5728; &#xdead; &#x4e92; &#x5T0f; &#x5e03; &#x7ebf;&#x5668;&#x8bbe; &#x7f6e; &#x5bf9; &#x8bdd; &#x68
"&#xT0b9;&#x511b;&#x540e; &#x56fa; &#x5b9a; &#x6240;&#x6709;&#x7Tebf;&#x6bb5;" &#x9009;&#x9879;&#x{f0c;&#x53ef; &#X

&#x5e03;&#xTebf; &#x65f0; &#xff0c; &#x53ef; &#xdeeS; &#x6309; &#x4f4f; kbd:[Ctrl] &#x952e;&#x7981;&#x7528;&#x 751 ;&H#x68
kbd:[Shift] &#x952¢;&#x7981;&#x7528;&#x5bf9;&#x710a;&#x76d8;&#x548¢; &#x8fcT;&#x5b54;&#xTb49;&#x5bf9; &#x8c61;&#>

Note
&itx4e5f;&#x53ef;&#txdeeb;&#x901a;&#x8fc7;&#x66f4;&#x6539;&#x9996;&#x9009;&#x9879;&#x5bf9;&#x8bdd;&#x6846;&#x7684 ;&#
&#x6211;&#tx4eec;&#x5efa;&#x8bae;&#x60a8;&#x5728;&#x4e00;&#x822¢;&#x60c5;&#x51b5;&#x4e0b;&#x4fdd;&#x6301 ;&#x542f; &1

4.9.1 &#x5e03;&#x7ebf;&#x5f62;&#x6001;

&#x5728;&#x5782;&#x76f4;(H) / &#x6c34;&#x5e73; (V) /45 &#xS5eab;&#x6a21;&#x5f0f; &#x4e0b; &#x5¢03;&#xTebf; &H#x65f6; &4
&#x662f;&#x6307;&#x4e00; &#xTecd; &#xde24; &#txdea; &#xTebf; &#xObbS ; &#x5982; &#x4f55;&#x8fde; &#x63a5;&#x5355;&#x4¢
H/V/45 &#x5ea6;&#x7ebf;&#x6bb5;&#x65e€0;&#x6cdS; &#x5230;&#x8fbe;&#xT684;&#xde24; &#xde2a;&#xT7009;&#x3002;

&#x5728;&#x8fd9; &#x79cd; &#x60c5; &#x51b5;&#x4e0b; &#xff0c; &#x8fd9; &#x4e9b; &#xT0b9; &#x5c06;&#x7531;&#x4e00;&#x6
(45&#x5¢ea6;) &#xTebf;,&#x6bb5;&#x8fde;&#x63a5;&#x3002;&#x5162;&#x6001;&#x6307;&#x7684;&#x662f;&#x8{d9;&#x4e9b;&
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KiCad &#x7684;&#x5e03;&#x7ebf;&#x56068;&#x8bd5;&#x56fe; &#x6839;&#x636¢;&#x4e00; &#x7cfb;&#x5217;&#x56€0; &#x7d2
"&#XSTAL;" &#x62d0;&#x89d2; (&#x5982;&#x9510;&#x89d2;)&#x3002;&#x5f53;&#xdece;&#xT10a;&#x76d8;&#x5e03;&#x7ebf ¢
&#x5c06;&#x9009; &#x62e9;&#x5c06;&#x8def; &#x7ebf;&#xde0e; &#x710a;&#x76d8; &#x6700;&#x9571; &#x8fb9; & #x 718 ;& #x 5t

&#x5728;&#x67d0;&#x4e9b; &#x60c5; &#x51b5;&#x4e0b; &#xff0c; KiCad &#x65e¢0;&#x6cdS; &#x6b63;&#x786¢;&#x731c;&#x6d4
(&#x70ed;&#x952¢; kbd:[/]) &#x3002;

&#x5728;&#x6cal ;&#x6709;&#x660¢e;&#x663¢e; &#x7684;“ &#x6T700;&#x4173;” &#x5{62;&#x6001 ; &#x7684;&#x60c5;&#x51b5;&4
&#x5c006;&#xAf71;&#xT528;&#x9120;&#x6807;&#x5149;&#x6807;&#xT7684;&#x79fb; &#x52a8;&#x6765;&#x9009;&#x62e9; &#X5
(&#x6c34;&#x5e73;&H#x6216;&#x5782;&H#x7614;) &#xTebf;&#x6bb5;&#x5f00;&#x59ch; &#xff0c; &#x8bf7;&#x5728;&#x6c34;&#x

Note
&#x5982;&#x679¢;&#x4f71;&#x7528;&#x5207 ;&#x6362;&#x5e03;&#x7ebf;&#x5{62;&#x6001;&#x547d;&#xdees;&#x8986;&#x76d6;
KiCad &#x9009;&#x62e9;&#x7684;&#x5{62;&#x6001;&#xff0c;&#x5219;&#x5728;&#x5{53;&#x524d;&#x5e03;&#x7 ebf;&#x64cd;&#x4f!

4.9.2 &#x5e03;&#x7ebf;&#x8f6c;&#x89d2;&#x6a21;&#x5f0f;

&#x553;&#x4deed; H/V/45 &#x6a21;&#x510f; &#x5¢03;&#x 7ebf; &#x6516; &#xff0c;KiCad &#x7684;&#x5e¢03;&#x7ebf;&#x5668;&:
(&#x70ed; &#x952¢; kbd:[Ctrl+/])&#x3002; &#x4f7f;&#x7528;&#x5706;&#x89d2; &#x5e03; &#xTebf; &#x65f6; &#xffOc; &#x6bcf; &#

&#x9009;&#x62e9; &#x6240; &#x9700; &#x5¢03; &#x Tebf; &#x540e; &#xff0c; &#x8fd8; &#x53ef; &#xdeeS; &#x5728; &#x5¢03; &#xTe

Note
&#tx5c1a;&#x4e0d;&#x652f;&#x6301 ;&#x4f7f;&#x7528;&#x5706;&#x5f27 ;&#x62d6;&#x52a8;&#x5e03;&#x7ebf;&#x3002;&#x5f53 ;& #X

4.9.3 &#x5e03;&#x7ebf;&#x5bbd;&#x5eab;

&#x88ab;&#x5e03; &#x7ebf;&#x7684;&#xTebf; &#x6bbS;&#x7684;&#x5bbd; &#x5ea6; &#x662f; &#x901a;&#x8fcT;&#xdeeS; &#x4e

LOJ &#x6309;&#x94ae; &#x88ab; &#x5421f; &#xT7528; &#xtf0c;&#x5bbd; &#x5ea6;&#x5c06;&#x88ab;&#x8bbe; &#x7f6e;&#x4e3a;
&#x5426;&#x5219; &#xff0c; &#x5982; &#x679¢; &#x9876;&#x90e8; &#x5des; &#x5177,&#x680f; &#x4e2d; &#x7684; &#x5¢03 ; &#X T
" &HXATE; &H#XT28; &H#x TS 1; &H#xTede; &#xTcTb; &#x5bbd; &#x5ea6;" &#x{fOc; &#x5219;&#x5bbd; &#x5€a6;&#x5c00;&#x53d6;&#x
&#x6700;&#x540e; &#xff0c; &#x5982;&#x679¢; &#x5e03;&#xTebf;&#x5bbd;&#x5ea6;&#x4e0b;&#x62¢9; &#x83dc; &#x5355; &#x8

Note
&#x5e03;&#x7ebf;&#x5bbd;&#x5ea6;&#x6c38;&#x8fdc;&#x4e0d;&#x80fd;&#x4fde;&#xde8e;&#x5728;&#x7535;&#x8def;&#x677f;&#X

KiCad &#x7684;&#x5e03;&#x7ebf;&#x5668;&#x652f;&#x6301;&#x6d3b;&#x52a8; &#x8def;&#xTebf;&#x7684;&#x5355;&#x4e0(
&#x6362;&#x53e5;&#x8bdd; &#x8bf4; &#xff0c; &#x8981;&#x5728 ;& #x Tebf;&#x6bbS; &#x4e2d; &#x95f4; &#x6539;&#x53d8;&#x5]
&#x8981;&#x6539;&#x53d8;&#x6d3b;&#x52a8;&#x7ebf;&#x6bbS;&#x7684;&#x5bbd; &#x5ea6; &#x{f0c; &#x53ef; &#xAf 71, &#xT5
kbd:[W] &#x548c; kbd:[Shift+ W ]&#xff0c; &#x5728;&#x7535;&#x8def; &#x677f;&#x8bbe; &#x7f6e; &#x5bf9; &#x8bdd; &#x6846; &+
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4.9.4 &#x653e;&#x7{6e;&#x8fc7;&#x5b54;

&#x5728;&#x5e03;&#xTebf; &#xTebf, &#x6bb5; &#x6516;&#xff0c; &#x5207;&#x6362;&#x5¢42; &#x4f1a;&#x5728;&#x5f53;&#x52
&#x4e00;&#x65e6;&#x4f60;&#x653¢;&#xT10e; &#x4e86;&#x8fcT; &#x5b54; &#xff0c; &#x5e03;&#x7ebf; &#x5c06;&#xTeeT;&#xTec
&#x6709;&#x51e0;&#x79cd; &#x65b9; &#x6cdS5; &#x53ef; &#xdeeS; &#x9009; &#x62e9; &#x4e00; &#x4e2a; &#x65b0; &#x5¢42; &#XE

o &HXAfTE,&H#xT7528;&#x70ed; &#x952¢;&#x9009;&#x62e9; &#x7279;&#x5b%a; &#x 7684 ;& #x56fe; &#x5¢c42; &#xff0c; &#x5982;
kbd:[PgUp] &#x9009;&#x62e9; F . Cu &#x6216; kbd:[PgDn] &#x9009;&#x62e9; B . Cu&#x3002;

o &#x901a;&#x8fcT; &#x4Af7f;&#x7528; "&#x4e0b; &#x4e00;&#x5¢42;" &#x6216; "&#xde0a;&#x4e00;&#x5¢42;" &#xT0ed;&#x952
(kbd:[+] &#x548c; kbd:[-])&#x3002;

o &#x901a;&#x8fcT;&#xAf7f;&#x7528; "&#x653e;&#xTT6e; &#x8fcT;&#x5b54;" &#xT70ed;&#x952¢; (kbd:[V])&#xff0c;&#x5b83;&:

o &#x901a;&#x8fcT; &#x4f71;&#x7528; "&#x9009;&#x62e9;&#x506fe; &#x5c42;&#x5e76;&#x901a;&#x8fc7;&#x901a;&#x5b54 ;&4
&#x64cd;&#xaf5c;(&#x70ed; &#x952¢; kbd:[<]) &#xff0c; &#x5c06;&#x6253; &#x5f00; &#x4e00; &#x4e2a; &#x5bf9; &#x8bdd; &#x(

&HX8CT; &#x5b54; &#xT7684; &#x5c3a;&#x5bf8;&#x5c06;&#xdece; &#x0fcO;&#x6d3b; &#x7684; &#x8fcT;&#x5b54;&#x5c3a;&#x5t
(kbd:[’]) &#x548c;&#x51ct;&#x5c0f;&#x8fcT7;&#x5b54; &#x5c3a;&#x5bf8; (kbd:[\ ]) &#x70ed;&#x952¢;&#x8bbf;&#x95¢ee;&#x300
&#x6516; &H#xfT0C; &#x5c06;&#x4TT;&#xT528; "&#x7535;&#x8def; &#x0677f;&#x8bbe; &#x7f6e;" &#x7684; "&#xTf51;&#xTedc; &
&#x90e8;&#x5200;&#x4e2d; &#x914d; &#xT16e,&#xT684,&#x8fcT; &#x5b54;&#x5927;&#x5c0f; (&#x9664,&#x975¢;&#x88ab;&#x

&#x5982; &#x679¢; &#x5728;&#x7535;&#x8def; &#x6771;&#x8bbe; &#x7f6e; &#x5bf9; &#x8bdd; &#x6846;&#x 7684 ;& #xTeab;&#x6
&HxAMTE, &#x7528;&#x70ed; &#x952¢; kbd:[Ctrl+ V] &#x6765;&#x653¢e;&#xTf6e; &#xSTae; &#x5b54; &#xff0c;kbd: [ Alt+Shift+V]

&H#X6765;&#x653e;&#xTT0e; &H#XTO2;/&#x5Tch; &#x5b54; & #x3002; &#xS5fae;&#x5b54;&#x53ea;&#x80fd;&#x88ab; &#x653¢;&#X
&HXTO2; &#x5b54;/&#x57cb; &#x5b54; &#x53ef; &#xdeeS; &#x053e; &#xT10e;&#x5728; &#xdefb; &#x4155; &#x4e00;&#x5¢c42; &#x4

&#x5e03;&#xTebf; &#x5668;&#x653¢e;&#xT10e; &#x 7684 ;& #x8fcT;&#x5b54; &#x88ab;&#x8bad;&#xde3a; &#x662f; &#x5df2;&#x5¢e
&#x8fd9; &#x610f;&#x5473;&#x7740;&#x8fcT;&#x5b54; &#xT51;&#xTedc; &#x53ef; &#xdee5; &#x81ea; &#x52a8; & #x66f4;&#x65
PCB &#x65f6;&#x6539;&#x53d8;&#x4e86;&#xTebf; &#x0bbS;&#x7684;&#xT7151;&#xTedc; &#x540d;&#x3002; &#x5728;&#x67d0
&#x5bf9; &#x4e8e; &#x7279;&#x5b9a;&#xT684; &#x8fcT; &#x5b54; &#xT0c; &#x53ef; &#x4ee5; &#x901a;&#x8fcT; &#x5173;&#x95
"&#x81ea;&#x52a8; &#x66f4;&#x65b0;&#x8fcT; &#x5b54;&#xTf51;&#xTedc;" &#x590d;&#x9009;&#x6846;&#x6765;&#x7981 ;&4
&HXAfTE,&#xT528; " &#x6dfb; &#x52a0;&#x72ec; &#xTach; &#x8fcT;&#x5b54;" &#x5deS5;&#x5177;&#x653¢e;&#xT16e; &#x7684;&#:

4.9.5 &i#x5dee;&#x5206;&#x5bf9;&#x5e03;&#x7ebf;

KiCad &#x4e2d;&#x7684;&#x5dee; &#x52006;&#x5bf9; &#x88ab;&#x5b9%a; &#x4e49;&#xde3a;&#x5177;&#x6709;&#x5171;&#x54(C
&#xS7fa; &#x6570; &#x540d; &#x790; &#x548c;&#x6b63;&#x8d1f;&#x540e;&#xT100;&#x7684;&#xT751;&#x8def; &#x3002;
KiCad &#x652f;&#x6301;&#x4171;&#x7528; + &#x548c; —&#x{f0c; &#x6216;&#x8005; P &#x548c; N &#x4f5¢;&#x4e3a;&#x540¢;
&#x418b; &#x5982; &#xff0c;USB+ &#x548¢; USB— &#x6784;&#x6210;&#x4e00;&#x5b19; &#x5dee; &#x5206;&#x{f0c;USB_P
&#x548c; USB_N &i#txdeST;&#x662f;&#x5982;&#x6b64;&#x3002; &#x5728;&#x7b2¢;&#x4e00;&#xde2a;&#x4f8b;&#x5b50;&#x4e
USB&#xfOc; &#x7b2c;&#xde8c; &#xde2a; &#x418b; &#x5b50; &#x4e2d; &#x662f; USB_ &#x3002; &#x540e;&#x7f00;&#x6837; &#x-
USB+ &#x548c; USB_N &#x4e0d;&#x6784;&#x6210;&#x5dee; &#x5206;&#x5bf9; &#x3002; &#x8bf7;&#x786e;&#x4fdd;&#x4£60;
PCB &#x7f16;&#x8191;&#x56068;&#x4e2d; &#x4f71;&#xT7528; &#x5dee; &#x5200;&#x5bf9; &#x5¢03; &#xTebf;&#x5668;&#x3002;

&#x8981;&#x5bf9; &#x5dee; &#x5206;&#x5bf9; &#x8fdb; &#x884c; &#x5¢03;&#xTebf; &#xff0c; &#x8bf7;&#x70b9;&#x511b;&#x5¢e(

i

= &#x56fe; &#x6807;&#xT08; &#txdece;&#txTed8; &#x56fe;&#x5deS;&#x5177;&#x680f;&#x6216;&#xdece; &#x9876;&#x90e8;
&#x5e03; &#xTebf; &#xdeOb; &#xfT09;&#x6216;&H#xAfTT;&H#xT528;&H#xT0ed;&#x952¢; kbd:[6]&#x3002; &#xT7009;&#x51fb;&#x4de
&#x4f60;&#x53ef; &#xdeeS; &#xdece; &#x5dee; &#x5206;&#x5bf9; &#xT7684; &#xO6bO3; &#xT51;&#x6216;&#x8d1{; &#xTf51 ;& #x5f

Note
&itx76ee;&#x524d;&#x4e0d;&#x53ef; &#x80fd;&#x5728;&#x73b0;&#x6709;&#x5dee;&#x5206;&#x5bf9;&#x5e03;&#x7ebf;&#x7684 ;&%

&#x5dee; &#x5206;&#x5bf9; &#x5€03;&#x7ebf; &#x5668 ;& #x5c00;&#x5¢c1d;&#x8bdS; &#x7528 ;& #x8bbe;&#x8bal ; &#x89c4; &#x5
"&#x6247;&#x511a;" &#x90e8;&#x52006;&#xff0c; &#xdeeS;&#x6700;&#x5927;&#x9650;&#x5ea0;&#x5730; &#x7129; &#x77ed; &#:

&#x5153;&#xdead; &#Xx6362;&#x5c42;&#x6216;&#x4LTT;&#xT7528;&#x653e;&#x710e; &#x8fcT;&#x5b54; (kbd:[V]) &#x64cd;&#x4
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4.9.6 &i#xafee;&#x6539;&#x5e03;&#x7ebf;

&#xTebf; &#x6bb5;&#x88ab;&#x5e03;&#x7ebf; &#x540e; &#xff0c; &#x53ef; &#xdeeS; &#x901a;&#x8fcT; &#x79fb; &#x52a8;&#x62 1
&#x5153;&#x9009; &#x62e9;&#x4e00; &#x4ea;&#xTebf; &#xObbS; &#x65f6; &#xff0c; &#x70ed; &#x952¢; kbd:[U] &#x53ef;&#x4ee:
&#xTb2c;&#x4e00;&#x6b21;&#x6309;&#x4e0b; kbd:[U] &#x5c06;&#x9009;&#x62e9;&#x4e0e;&#x710a;&#x76d8;&#x6216;&#x8
&#xTb2c;&#x4e8c; &#x6b21;&#x6309; kbd:[U] &#x5¢006;&#x518d;&#x6b21;&#x6269;&#x5927;&#x9009; & #x62e9;&#x8303; &#x°
&#xT528; &#x81d9; &#x79cd; &#x6280; &#x672f; &#x9009; & #x62e9;&#xTebf; &#x6bb5; &#x53ef; &#xdeeS; &#xT528;&H#x6765;&#x5

&#x6709;&#x4e24;&#x79cd; &#x4e0d;&#x540¢; &#x7684 ;& #x62d6;&#x52a8;&#x547d; &#xdeed; &#x53ef; &#x7528; &#tx4e8e; &#x¢
(45 &#x5eab;&#x6a21;&#x510f;) &#x547d;&#xdeed; &#xT0ed;&#x952¢e; kbd:[D] &#x7528;&#x4e8e;&#x901a;&#x8fc7;&#x5e03;&:
&#x70ed;&#x952¢; kbd:[G] &#x7528;&#x4e8e;&#x5c06;&#x5e03;&#x7ebf;&#x6bbS; &#x4e00;&#x5206;&#x4e3a;&#x4e8c; &#xLL(

Note
&itx76ee;&#x524d;&#x8fd8;&#x4e0d;&#x80fd;&#x62d6;&#x52a8;&#x5305;&#x542b;&#x5706;&#x5f27 ;& #x 7684 ;&#x5e03;&#x7ebf; &%
(kbd:[D]) &#x6765;&#x8c03;&#x6574;&#x5176;&#x5927 ;& #x5c0f; &#x3002;&#x4{7f;&#x7528;8#x6b64 ;&#x547d;&#x4eed;&#x8c03;&4#
DRC &#x68c0;&#x67e5;&#x3002;

&#xTb; &#x52a8; &#x547d; &#txdeed; &#xIT08; &#xT70ed; &#x952¢; kbd:[M]&#x1T09; & #x4eS5T; &#x53ef; &#txdees; &#x5728; &#xTebf
&#x8be5; &#x547d;&#xdeed; &#x5c00;&#x62fe; &#x53d6;&#x9009;&#x5b9a; &#x7684; &#x7Tebf;&#x0bb5; &#xff0c; &#x800c; &#x 51
S&HXATTE, &#xT528; &H#xTb; &#x52a8; &#x547d; &#x4eed; &#xTIb; &#x52a8;&#x 7 ebf; &#x6bbS; &#x65f6; &#xffOc; &#x4e0d; &#x4f1
DRC &#x68c0;&#x67e5;&#x3002;

&#x5728; &#xTfb; &#x52a8; &#x5c01;&#x88cS; &#xT7684;&#x540¢; &#x6516; & #xff0c; &#x53ef; &#xdeeS; &#x5bf9; &#x9644; & #xT7
&#x8981;&#x505a;&#x5230;&#x8fd9; &#x4e00;&#xT0b9; &#xfT0c; &#x5728;&#x9009; &#x62e9; & #x4e80;&#x4e00; &#xdea; &H#x5
&#xdefb; &#x4f55;&H#xdeeS; &#x5c01; &#x88cS5; &#xT684;&#x4e00; &#x4e2a;&#x710a;&#x76d8;&#xde3a;&#x7ec®;&#x7009; &#x7
&#x8fd9; &#x4e2a; &#x529f, &#x80fd; &#x6709; &#x4e00;&#x4e9b; &#x9650;&#x5236; &#xff1a;&#x5b83;&#x53ea; &#x5728;&#x9:
&#x6b64;&#x5916;&#xff0c;&#x53ea;&#x6709;&#xdees; &#x5c01;&#x88cS; &#x7684;&#x710a;&#x76d8;&#xde3a;&#xTec8; &#xT
&i#txdecS;&#xdecS;&#xTaTt,&#x8fcT;&#x710a;&H#x76d8;&#x6216;&#x5728;&#x539f;&#x7009; &#x4eeS5; &#x5916;&#xT7684;&H#xT

&#x53ef; &#txdeeS; &#xA T, &#xT7528; &#xT116;&#x8f91;&#x5¢03; & #xTebf; &#x548c; &#x8fcT; &#x5b54; &#x5bf9; &#x8bdd; &#x68¢

4.9.7 &#x957f;&#x5eab;&#x8c03;&#x6574;

&#x9571; &#x5ea6;&#x8c03;&#x8c10;&#x5deS; &#x5177;&#x53ef; &#x7528; &#txde8e; &#x5728; &#x5e03; &#x Tebf; &#x540¢e; & #x4:
&#x8981;&#x8c03;&#x6574; &#xTebf; &#xO6bbS ; &#xT684; &#x957f; &#x5ea6; &#xff0c; &#x9996;&#x5148;&#x8981;&#x6311;&#x9

JU-

&#x5355;&#xTebf; &#x8c03;&#x8c10;&#x5des; &#x5177;&#xff08; &#x56fe;&#x6807; &#x6216;&#x70ed; &#x952¢; kbd:[7]8

i
&#tx5dee; &#x5206;&#x5bf9; &#x8c03;&#x8c10; &#x5deS5; &#x5177;&#xff08; &#x56fe; &#x6807; &#x6216;&#x70ed; &#x952¢

kbd:[8]&#xff09;&#x5c00;&#x4e3a;&#xSdee; &#x5206;&#x5bf9; &#x505a;&#x540¢; & #x6837; & #x7684; & #x4e8b; &#x60c5; &#x300!

—
&#xS5dee; &#x5200;&#x5bf9; &#x504f; &#x659¢; &#x8c03;&#x6574;&#x5deS; &#x5177; &#xff08; & #x56fe; &#x6807; &#x6216

kbd:[9]&#xff09;&#x5c06;&#x4e3a;&#x5dee; &#x5206;&#x5b10; &#x4e2d; &#x8f83;&#xT7ed; &#xT684;&#x6210;&#x5458;&#x589¢
&#x4ele; "&#x5e03;&#xTebf;" &#x56fe;&#x6807;&#x4e00;&#x6837;&#xff0c;" &#x8c03;&#x8¢c10;" &#x56fe;&#x6807;&#x53ef;&
"&#x5e03;&#xTebf;" &#x83dc;&#x5355;&#x4e0b;&#x62c9; &#x6846;&#x548¢;&#x53f3; &#x4faT7;&#x7684;&#xTed8;&#x506fe; &t

&#x8981;&#x9009;&#x62e9; &#x957f;&#x5ea6;&#x8c03; &#x6574;&#x5deS5; &#x5177;&#xT684; & #xT6ee; &#x6807 ;& #x957f; &#X
kbd:[Ctrl+L] &#x6253;&#x5100; "&#x957f; & #x5ea6;&#x8c03;&#x6574;&#x8bbe; &#x7f6e;" &#x5bf9;&#x8bdd;&#x6846;&#xff1a;
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L] AEANmSEE v ~ D
EE/Es
BirkE: 100 mm

B/)\EOE (Amin): | O mm
| AR (Amax): 1 mm
&l (s): 0.6 mm
et B v
FHEZ (r): 100 %

& HUE(C) « H87E(0)

&#x6b64; &#x5bf9; &#x8bdd; &#x6846;&#x8fd8;&#x53ef; &#x 7528 ; &#x4e8e; &#x914d; &#xTf6e; &#XO6F2;&#x6298; &#x5{62; &#XT-

&#x914d;&#xT16e;&#x597d;&#x76ee;&#x6807;&#x957f;&#x5ea6; &#x540e; &#xff0c; &#x5728;&#x4160;&#x5e0c; &#x67 1b; &#x5f
&#x6cbf; &#x7740;&#xTebf; &#x0bbS; &#xT9b; &#x52a8; &#x9120;&#x6807;&#x5149;&#x6807 ; &#xff0c; &#x86CT; &#x 5162 ; &#x 5f
&#x5149;&#x6807;&#x65¢c1;&#x81b9; &#x4f1a;&#x51fa;&#x73b0; &#x4e00;&#x4de2a; &#x72b6;&#x6001 ;&#x7a97;&#x53e3; & #xf]
&#x518d;&#x6b21;&#xT0b9; & #x5 1 fb; &#xffOc; &#x5b8¢; &#x6210;&#x653€e; &#x 710, &H#x5153; &H#x524d; & #xT684 ;& #x86¢T; &#x 51
&#x5982; &#x679¢; &#x9700; &#x8981; &#xff0c; &#x53ef;&#xdeeS; &#x5728;&#x540¢; &#x4e00;&#x6761 ;& #x5e03; &#xTebf; &#x4e

Note
&#x957f;&#x5ea6;&#x8c03;&#x6574;&#x5de5;&#x5177;&#x4ec5;&#x652f;&#x6301;&#x8c03;8#x6574;&#x4e24;&#x4e2a;&#x710a;&

4.9.8 &itxdead;&#x4e92;&#x510f;&#x5e03;8&#x7ebf;&#x8bbe;&#x7f6e;

&i#txdead; &#x4e92;&#xST0f; &#x5e03; &#x Tebf; &#x5668; &#x8bbe; &#x7f0e; &#x53ef; & #x901a; &#x8fcT; & #x8def; &#x5{84; &#x83d
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W o ZEXH4EE 0 @ @

|| s

170
AR 01T - EHHE v

SR E S
EERERNTE
RS
EimfEsh s

RALEEHRRAE
{5 A RARES (2R EshiE =5
E =k plE oA

AL TAE: [ —
& =)

& BUH(C) v HE(0)

&#x8bbe; &#x7f6e;

&#x8bf4; &#x660e;

&#x6a21;&#x510f;

&#x8bbe; &#xT716e; &#x7528; &#xde8e; &#x521b; &#x5efa; &#x65b0; &#x5¢03; &#x7ebf;&

45 &#x5ea6;&#x589%¢;&#x91cf;&#x5e03;&#x7ebf;&#x3002;
&i#txdecS; &#x5153; &#x5e03;&#xTebf; &#x6a21;&#x5f0f; &#x8bbe; &#x7f6e;&#xde3a;&#
&#x6b64;&#x9009;&#x9879;&#x624d; &#x53ef; &#x7528;&#x3002;

&#xTedS; &#x8fcT; &#x969¢; &#KABK RBEKAPOB a8; &#x6324; &#x6a2 1 ;&#x5T0f; &#x4e0b; &#xff0c; &#x5141;&#x8bb8; &

(&H#x5982;&#x710a;&#x76d8;)
&#x540e;&#x9762;&#x791b; &#x52a8 ; &#xT8b0; &#x649¢; &#x5¢03; &#x Tebf; &#x3002;

&i#txdecS;&#x4fdd; &#x7559; &#x56de;&#x8def; &#x4e2d; &#x6700;&#x8fd 1 ;&#x5e03;&

&#x4118;&#x5316;&#x710a;&

L HEHOPRE X HR S RIA RYERGBAH 04 ; & #x 8bbe ; & #x 7T6e; & #x65f6; & #xff0c; & #xdead; &#x4e92 ;&1

&#x5e73;&#x6ed];&#x62d6;4&

y HE FRODBAS Fl2 &BEREBe 03 ; &#x Tebf; & #x65160; &#x ffOc; & #x4f 1 a; &#x5c1d; & #x8bdS; &4

H#x548c;

&#x6709;&#x5173;&#x8beb; &#xTeco;&#xdfel ; &#x606f; &#xT0c; &#x8bf7;&#x53¢2;&#x9605;¢
&#x81ea; &#x7531;&#x89d2 ;& #& FHadd K#H&BBhBRE&H M e S ; & #xdefb; &#x4155;&#x89d2; &#x5ea6;&#x5e¢03; & #x7ebf;&

#xff0c;&
x7a81;&

#x5e03;,

&#xT9fb; &#x9664; &#x59 1 a; &HEAHOY SHEHOSPD SBH&F(FD. REKHBTO64; &#x5728; &#x5153; &#x524d; &#x5e03; & #xTebf; &#x4e2d

#x7ebf;¢

#x ST0f; &
&#x548¢; &#x5176;&#x4ed6;&#x4e0d; &#x9700; &#x898 1 ; &#x7684; &#x5e03; &#x7ebf;&#x3002
#x5c06;4
&i#txdeeS; &#x6700;&#x5927;&#x9650;&#x5ea60; &#x5730; &#x51 cf;&#x5¢11;&#x65b9; &#x5411




PCB &#x7f16;&#x8{91;&#x5668

; 36 /91

&#x8bbe; &#x7f6e;

&#x8bid; &H#x660¢;

&#x5141;&#x8bb8;&#x8fdd; &
DRC &#x89c4;&#x5219;

CHEFXET28; &#x9ad8; &#xdeae; &#XxT8b0; &#x649¢; &#x6a2 1;&#x510f; &#x4e0b; &#xff0c; &1
DRC

&#x89c4; &#x5219;&#x7684; &#x5¢03; &#xTebf; &#x548c; &#x8fcT;&#x5b54; &#x3002;
&#x5728;&#x5176;&#x4ed6;&#x6a21;&#x510f; &#x4e0b; &#x4e0d; &#x8d77;&#x4f5¢;&

#x5141;¢

#x7528;

&#xAf18;&#x5316;&#x6b03; S HEFKIS K #ABRAOIB SR R AFOROEXFICAIEKSH RN 8 ; &#x5¢03; & #xTebf; &#xObb5; &

KiCad
&#Hx4Af18;&#x5316;&#x5cdf;&#x5e55; &#xde0a;&#x53ef; &#x89c1;&#x7684;&#x5176;&
&#x4118;&#x5316;&#x8fcT;&#x7a0b; &#x53bb;&#x9664; &#x4e86;&#x4e0d; &#x5fc5;&
&#xT981;&#xT7528; &#x65F6; & #xff0c; &#x4e0d; &#x4f1a;&#x5bf9; &#xObO3; &#x5728;&
&#x5728;&#x62d6;&#x52a8; &H#x5e03;&#xTebf; &#x65f6;&#x5c1d;&#x8bdS; &#x4f18;&

#x5c00;

#x4159;
#x8981;
#x62d6;
(#x5316.

&HxALTE; & #x7528; & #x9120;&

#8035 c&dix88Hr 81 x &8I0 83k SbehO Gkx Rffhr Wk ZchSO&H K e HK B K RHX RSk dot4ece; &
&#x5982; &#x679¢; &#x9120; &#x6807; &#xdece; &#x5{00; &#x59ch; &#x4f4d; &#xT16e;&
&#x5982; &#x679¢; &#x9120;&#x6807 ;& #x4e3b; &#x8981; &#x6c34;&#x5e73;&#x6216;4
&#x5153;&#x9120; &#x6807;&#x79bb; &#x5f00;&#x5e¢03; &#xTebf; &#x8d77;&#x59cb; &
&#x5e76;&#xdel4;&#x53ef;&#xdeesS; &#x901a;&#x8fcT; &#xT9fb; &#x56de; &#x8d77; &

#x5e03;
#x5100;¢
&e#x578:
#x4f4d;
#x59¢h;,

&#xT0b9; &#x511b; &#x6516; &H#HRHAAR FRBTAIRIGAAOIKHLKGHIVOG Refiie DT 2B H#X B3 ; &#x Tebf; & #x65160; &#x5355; &4

&#x5305;&#x62ec; &#x5728; &#x920; &#x6807;&#x5149; &#x6807; &#x7ed3; &#x675f;4
&#xT981;&H#xT7528; &#x6516;&#xfT0c; &#x6700;&#x540e;&#x4e00; &#xde2a;&#xTebf;&
(&#x5728; &#x9120; &#x6807 ; &#x5149; & #x6807; &#x5904; &#xTed3; &#x675f;&#xT7684
&#x5c00;&H#x4e0d; &#x4f1a;&H#x56fa;&#x5b9a;&#x5728;&#x9002;&#x5f53; &#x4f4d;&]
&#tx53ef; &#xdeeS; &#x901a; &#x8fc7; &#x8fdb; &#x4e00;&#x6b65; &#x7684; &#x920;&

#x511b;&
#x7684
H#x6bb5;
&#x7eb
H#Hx 716e;d
H#x6807;,

410 &#x5411;&#x524d;&#x548c;&#x5411;&#x540e;&#x6279;&#x6ce8;

Note

TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

4.10.1 &#x4f4d;&##x716e;&#x91cd;&#x65b0;&#x6279;&#x6ce8;

Note

TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

411 &#x9501;&#x5b9%a;

&#x5927;&#x591a;&#x6570; &#x5bf9; &#x8c61;&#x53ef; &#xdeeS; &#x901a; &#x8fcT;&#x5176;&#x5c5¢;&#x6027;&#x5bf9; &#x 8|
"&#x5207;&#x6362;&H#x9501;&#x5b9a;" &#xT0ed;&#x952e;&#x{f08;kbd:[L]&#xff09;&#x6765;&#x9501;&#x5b9a;&#x3002;
&#x88ab; &#x9501;&#x5b9%a; &#x7684; &#x5bf9; &#x8c61;&#x4e0d; &#x80fd; &#x88ab; &#x9009; &#x62e9; &#xff0c;&#x9664;&#x9
"&#x88ab; &#x9501;&#x5b9a;&#x7684;&#x9879;&#xT6ee;" &#x590d;&#x9009;&#x6846;&#x88ab; &#x542f;&#x7528;&#x3002;
&#x8bdS; &#x56fe; &#xT791b; &#x52a8; &#x9501; &#x5b%a; &#x7684;&#x9879;&#x76ee; &#x5c06;&#x5bfc; &#x8114;&#x4e00; &#x4
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ks il il
m T'j-l"":E Iﬁ w w

ﬁ EPEIAGE 1 T HERE.
FIHEREEE, SNkt ZERE.

FBET.

= © EE(C) | BE(0)

&#x5728;&#x8fd9; &#xdea; &#x5bf9; &#x8bdd; &#x6846;&#x4e2d; &#x9009;&#x62e9; "&#x8986;&#x76d0;&#x9501 ;& #x5b%a;"
&#x5c00;&#x5141;&#x8bb8;&#xT9fb;&#x52a8;&#x9501;&#x5b9a; &#x7684;&#x9879;&#x76ee;&#x3002; &#x9009;&#x62¢e9;
"&#x786€;&#x5b9a;" &#x5c06;&#x5141;&#x8bb8;&#x4f60;&#x5728;&#x9009;&#x62e9;&#x4e2d;&#xTfb; & #x52a8;&#x4efb; &H
&#x9009;&#x62e9; " &#x4e0d; &#x518d;&#x663e; &#x793a;" &#x5c00;&#x4{71, &#x4f60;&#x5728;&#x5269;&#x4e0b; &#x7684; &

412 &i##x6279;&#x91cf;&#x7116;&#x8f91;&#x5de5;&#x5177;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

413 &i#x6e05;&#x7406;&#x5de5;&#x5177;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

414 &#x6b63;&#x5728;&#x5bfc;&#x5165;&#x56fe;&#x5162;

Note
TODOG&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

4141 &i#txdece; DXF &#x548c; SVG &#x6587;&#x4ef6;&#x5bfc;&#x5165;&#x77e2;&#x91cf;&#x56fe;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

4.14.2 &i#x6b63;&#x5728;&#x5bfc;&#x5165;&#x4fdd;&#x56fe;&#x56fe;&#x50cf;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;
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Chapter 5

&#x68c0;&#x67e5;&#x7535;&#x8def; &#x677f;

5.1 &#x6d4b;&#x91cf;&#x5de5;&#x5177;

&#x6d4b; &#x91cf;&#x5des5; &#x5177;&#x5141;&#x8bb8; &#x4160;&#x5728; PCB &#x4e0a;&#x7684;&#x5404;&#x70b9;&#x4edb
&#x8981; &#x6fcO;&#x6d3b;&#x8beS; &#x5deS; &#x5177;&#xff0c; &#x8bf7;&#x7009; &#x51fb;&#x533;&#x4fa7;&#x5deS;&#x51

ﬁ &#x56fe; &#x6807;&#xff0c; &#x6216;&H#x4L71,&#xT528;&#x70ed;&#x952¢; kbd:[Ctrl + Shift + M]&#x3002; &#x4e00;&#x65

Note

&#x6d4b;&#x91cf;&#x5de5;&#x5177;&#x7528;&#x4e8e;&#x4e0d;&#x9700;&#x8981;&#x6C38;&#x4e45;&#x663e;&#x793a;&#x7684;¢
&#x60a8;&#x6240;&#x505a;&#x7684;&#x4efb;&#x4155;&#x6d4b;&#x91cf;&#x90fd;&#x5c06;&#x4ech;&#x5728;&#x8be5;&#x5de5;&#
&#x8981;&#x521b;&#x5efa;&#x5c06;&#x663e;&#x793a;&#x5728;&#x6253;&#x5370;&#x8f93;&#x51fa;&#x548¢;&#x6253;&#x5370;&1

5.2 &#x8bbe;&#x8bal;&#x89c4;&#x5219;&#x68c0;&#x67e5;

&#x8bbe;&#x8bal;&#x89c4;&#x5219;&#x68c0;&#x67e5;&#x5668;&#x7528;&#x4e8e;&#x9a8c;&#x8bcl; PCB &#x662f;&#x5426
KiCad &#x53ef;&#x4dee5;&#x5728;&#x5e03; &#xTebf;&#x7ebf; &#x6bb5; & #x6510; & #x81ea;&#x52a8;&#x9632; & #x6b62 ;& #x4e00
&#x8Fd9; &#x610f;&#x5473;&#xT740;&#x5728;&H#x4e3a; PCB &#x521b;&#x5efa;&#x5236;&#x9020;&#x6587; &#x4ef6; &#x4edb;

&#x8981; &#xALT1; &#x7528;&#x8bbe; &#x8bal ; &#x89c4; &#x5219;&#x68c0; &#x67e5;&#x5668; & #x{f0c; &#x8bf7;&#xT0b9; &#x5 |

f—
[« L
o ", &#x56fe; &#x6807; &#xff0c; &#x6216;&#x8005; &#xdece; &#x68c0;&#x67e5;&#x83dc; &#x5355;&#x4e2d;&#x9009;&#x62€9
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-} DRC 124 VoA X

EH#4T DRC ZRIEFERE A EE BEPCBNEERET—H
BESHENAEEER

Ell | REENHE  FEEIESSE

v iR SAERSEEZMNEH
% (7 Edge.Cuts L)
% (£ FSilkscreen £)

v iR SAERESEEMEN
% (7 Edge.Cuts L)
% (£ FSilkscreen L)

v iR SAERSEZMNEH
# (¥ Edge.Cuts L)
% (7 FSilkscreen L)

|
Of

S5 =) iz @ HERS E7...

HERARC B BRI *a iZfT DRC

DRC &#x63a7;&#x5236;&#x7a97;&#x53e3;&#x7684;&#x9876;&#x90e8; &#x90e8; &#x5206;&#x5305; &#x542b; &#x4e00;&#x4e0t

&#x91cd; &#x65b0; &#x586b; &#x5145; &#x6240; &#x6709; &#x6577 ; &#x94dc; &#x540e; &#x518d; &#x6267; &#x884c; DRC&#
&#x 5421, &#xT528; &#x540e; &#xff0c; &#x6bcf; &#x6b2 1;&#x8fd0; &#x884c; &#x8bbe;&#x8bal ; &#x89c4;&#x5219;&#x68c0; &#x67
&#x5982; &#x679¢; &#x672a;&#x624b; &#x52a8;&#x91cd; &#x65b0; &#x586b; &#x5145;&#x6577;&#x94dc; &#xff0c; &#x 7981 ; &#X
DRC &#x7ed3;&#x679¢;&#x3002;

&#x62a5; &#x544a; &#x6bcf; &ixde2a; &#x5e03; &#xT7ebf; &#x7684; &#x6240; &#x6709; &#x9519; &#x8bef; &#xffla; &#x542f;&
&#xTI81; &#xT7528; &#x6516;&#xfT0c; &#x5c06;&#x53ea; &#x62a5 ;&#x544a;&#xTb2c; &#x4e00;&#xde2a;&#x9519;&#x8bef; &#x3(
&#x 5421, &#xT7528; &#x6b64; &#x9009; &#x9879; &#x5c06; & #x5bfc; &#x81f4;&#x8bbe; &#x8bal ;&#x89c4; &#x5219;&#x68c0;&#x(

&#x6d4b; &#x8bd5; PCB &#x548c¢; &#x539f; &#x7406; &#x56fe; &#xdedb; &#x95f4; &#x7684; &#x5947 ; &#x5076; &#x6821 ; &#x!
&#Hx542f; &H#xT7528; &#x540e; &#xff0c; &#x8bbe; &#x8bal; &#x89cd; &#x5219;&#x68c0;&#x67e5;&#x5668;&#x9664;&#x4e86;&H#x6
PCB &#x8bbe;&#x8bal;&#x89cd;&#x5219;&#x5916;&#xff0c;&#x8fd8;&#x5c06;&#x6d4b;&#x8bd5;&#x539f;&#x7406;&#x56f¢e;&
PCB &#x4edb;&#x95f4;&#x7684; &#x5dee; &#x5f02;&#x3002; &#x5728;&#x72ec;&#xTach; &#x6a21;&#x5f0f;&#x4e0b;&#x8fd0;é
PCB &#x7f16;&#x8f91;&#x5668;&#x65f6;&#xff0c; &#x8beS; &#x9009;&#x9879; &#x4e0d; &#x8d77;&#x4f5¢; &#xT7528;&#x3002;

&#x8fd0;&#x884c; DRC &#x540e;&#xff0c;&#x4efb; &#x4f55; &#x8fdd; &#x89c4; &#x884c; &#txde3a;&#x90fd; &#x4f1a;&#x663¢;&
DRC &#x63a7;&#x5236;&#x7a97;&#x53e3;&#x7684;&#x4e2d; &#x95f4; &#x90e8; &#x5206;&#x3002; &#x8fdd;&#x53cd;&#x89c4
PCB &#x4edb;&#x95f4;&#x7684; &#x5dee; &#x5102; &#x4f1a;&#x663¢e;&#x793a;&#x5728 ;& #x4e09;&#xdea;&#x4e0d; &#x540c;é
&#x8fdd; &#x89c4; &#x5217;&#x8868;&#x4e0b; &#x9762;&#xT7684;&#x63a7;&#x4ef6;&#x53ef; &#xdeeS; &#Xx7528;&#Xx6765;&#xX6
&#x5728;&#x8fd0;&#x884¢c; DRC &#x540e;&#xff0c;&#x53ef; &#txdeeS; &#xAfTT,&#x7528; &#x4fdd; &#x5b58;&#x6309;&#x94ae;&
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EHM (3) FREEMRE (0) REEFEEL (FizfT)

v iR SAEREERNLD
# (¥ Edge.Cuts L)

% (7 F.Silkscreen L)

v iR SAEREEZNEH
% (7 Edge.Cuts L)
% (7= F.Silkscreen L)

v iR SAERSEEZNEH
% (7£ Edge.Cuts L)
% (£ ESilkscreen )

&5 E m @iz © mes @ e ®%...

]2 Mgk FraiFic *H JE{T DRC

&#x6bcf; &#x9879; &#x8fdd; &#x89c4; &#x884c; &#xde3a;&#x6d89;&#x53ca; PCB &#x4ea;&#x7684;&#x4e00; &#x4e2a;&#x6216;
&#x5728;&#x8fdd; &#xT7ae0;&#x5217;&#x8868;&#x4ed; &#xtT0c; &#x6d89;&#x53ca; &#xT7684;&#x5bf9;&#x8c61;&#x5217;&#x5
&#xTOb9; &#x511b; &#x5217;&#x8868; &#xde2d; &#x7684;&#x8fdd;&#x89c4; &#x884c;&#xde3a;&#x5c06;&#x79fb;&#x52a8;

PCB &#x7f16;&#x8f91;&#x5668;&#x7684;&#x89c6; &#x56fe; &#xffOc; &#x4fT7T;&#x53d7;&#x571;&#x54cd; &#xT7684;&#x533a;&
&#xT0b9; &#x511b; &#x8fdd;&#x7aec0;&#x6240;&#x6d89;&#x53ca;&#xT7684;&#x5bf9;&#x8c61; &#x4edb; &#x4e00;&#x5c06;&H#x7

&#x5313;&#x952¢e; &#x5355; &#x511b; &#x5217;&#x8868; &#x89c6; &#x56fe; &#txde2d; &#xT684; &#x8fdd; &#x89c4; &#x884c;&#x4
&#x9664; &#x975¢; DRC &#x63a7;&#x5236;&#x7a97;&#x53e3;&#x5€95;&#x90e8;&#x7684; "&#x6392;&#x9664;" &#x590d;&#x
&#x88ab; &#x6392;&#x9664; &#x7684 ;& #x8fdd; &#x89c4; &#x884c;&#xde3a;&#x5728;&#x8bbe; &#x8bal ;&#x89c4; &#x5219;&#x

5.2.1 &#x95f4;&#x9699;&#x548¢;&#x7eab;&#x675f;&#x89e3;&#x6790;
&#x9514; &#x9699; &#x548¢; &#xTeab;&#x675f;&#x89¢e3;&#x51b3;&#x5de5;&#x5177;&#x5141;&#x8bb8; &#x4f60;&#x68c0; &#x€
&#x553;&#x8bbe; &#x8bal ; &#x5177;&#x6709;&#x590d;&#x6742;&#x8bbe; &#x8bal;&#x89c4; &#x5219;&#x7684; PCB &#x65f6

&#x8981;&#x68c0;&#x67e5;&#xde24; &#xde2a; &#x5bf9; &#x8cO1;&#x4edb; &#x9514;&#x9002;&#xT7528;&#x7684; &#x95f4; &#x9
&#x9514;&#x9699; &#x62a5;&#x544a; &#x5bf9; &#x8bdd; &#x6846;&#x5c06;&#x603e;&#x793a;&#x6bcf; &#xde2a; &#x94dc; &#x5
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1 EiRE BLHEERER0.0000 mm,
ERAEE AR,

ERETANERE: 0 mm.

« HRE(0)

To inspect the design constraints that apply to an object, select it and choose Constraints Resolution from the Inspect menu. The
Constraints Report dialog will show any constraints that apply to the object.




PCB &#x7f16;&#x8f91;&#x5668; 42 /91

5 HRRS v oA X
I

=\ P EEmER T
e UG

EE BRETERTLAE.
FREEIEIE.

WE BRRRELR.
FREEIEE.

YT ERIRImE.

~ BFE(0)

5.3 Find tool

The Find tool searches for text in the PCB, including reference designators, footprint fields, and graphic text. When the tool finds

a match, the canvas is zoomed and centered on the match and the text is highlighted. Launch the tool using the (-"I ) button in
the top toolbar.

' + Find v X ‘

Search for: Find Next

Match case Words Wildcards [ Wrap Eind Previous

Search footprint reference designators Restart Search

Search footprint values
Close
Search other text items

Search DRC markers

The Find tool has several options:
Match case: Selects whether the search is case-sensitive.

Words: When selected, the search will only match the search term with complete words in the PCB. When unselected, the search
will match if the search term is part of a larger word in the PCB.
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Wildcards: When selected, wildcards can be used in the search terms. ? matches any single character, and \ » matches any
number of characters. Note that when this option is selected, partial matches are not returned: searching for abc* will match
the string abcd, but searching for abc will not.

Wrap: When selected, search results will return to the first hit after reaching the last hit.
Search footprint reference designators: Selects whether the search should apply to footprint reference designators.
Search footprint values: Selects whether the search should apply to footprint value fields.

Search other text items: Selects whether the search should apply to other text items, including graphical text and footprint fields
other than value and reference.

Search DRC markers: Selects whether the search should apply to the violation descriptions of DRC markers shown on the
board.

5.4 3D &#x67e5;&#x770b;&#x5668;

The 3D Viewer shows a 3-dimensional view of the board and the components on the board. You can view the board from
different perspectives, show or hide different types of components, cross-probe from the PCB Editor to the 3D viewer, and
generate raytraced renders of the board.

.. 3D Viewer o K

File Edit View Preferences Help

BB CaqQ® kK o2 E

et Q=

Last render time 4 ms dx -0.51 dy -0.56 i
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Note
The 3D model for a component will only appear if the 3D model file exists and has been assigned to the footprint.

Note
Many footprints in KiCad’s standard library do not yet have model files created for them. However, these footprints may contain
a path to a 3D model that does not yet exist, in anticipation of the 3D model being created in the future.

5.4.1 Navigating the 3D view

Dragging with the left mouse button will orbit the 3D view around the centroid of the board. Scrolling the mouse wheel will
zoom the view in or out. Scrolling while holding kbd:[Ctrl] pans the view left and right, and scrolling while holding kbd:[Shift]
pans up and down. Dragging with the middle mouse button also pans the view.

Different sized 3D grids can be set using the Preferences — 3D Grid menu. Bounding boxes for each component can be enabled
with Preferences — Show Model Bounding Boxes.

When the PCB Editor and the 3D Viewer are both open, selecting a footprint in the PCB Editor will also highlight the component
in the 3D Viewer. The highlight color is adjustable in Preferences — Preferences... — 3D Viewer — Realtime Renderer —
Selection Color.

5.4.2 Generating images with the 3D Viewer

The current 3D view can be saved to an image with File — Export Current View as PNG... or Export Current View as

JPG..., depending on the desired image format. The current view can also be copied to the clipboard using the IE button, or
Edit — Copy 3D Image.

The 3D Viewer has a raytracing rendering mode which displays the board using a more physically accurate rendering model than
the default rendering mode. Raytracing is slower than the default rendering mode, but it can be used when the most visually

attractive results are desired. Raytracing mode is enabled with the Eﬂa button, or with Preferences — Raytracing. The 3D
grid and selection highlights are not shown in raytracing mode.

Colors and other rendering options, for both raytraced and non-raytraced modes, can be adjusted in Preferences — Prefer-
ences... — 3D Viewer.

5.4.3 3D viewer controls

Many viewing options are controlled with the top toolbar.

Reload the 3D model

Copy 3D image to clipboard

Render current view using raytracing

Zoom in

Zoom out

Do PaTm

Redraw
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: !\ Fit drawing in display area
7
["' Rotate X clockwise

)

LT

Rotate X counterclockwise

Rotate Y clockwise

Rotate Y counterclockwise

Rotate Z clockwise

Rotate Z counterclockwise

Flip board view

Pan board left

Pan board right

Pan board up

Pan board down

Enable/disable orthographic projection

Show/hide 3D models for through-hole components

i ] ) = B A NN

Show/hide 3D models for surface mount components

rA
11
LJ

Show/hide 3D models for components of type other

5.5 &i#x7151;&#x7edc;&#x68c0;&#x67e5;

&#HXTE51;&#xTede; &#x68c0;&#x67e5; &H#x5668; &#x5141;&#x8bb8; &#x4f60; &#x67e5;&#x770b; &#x7535;&#x8def; &#x677f; & #x4
&#x8981;&#x6253; &#x5{00;&#x68c0;&#x67e5;&#x5608; &#xft0c; &#x8bf7;&#xT0b9; &#x511b; &#x5916;&#x89¢c2;&#x9762; & #x6

&#x56fe; &#x6807; &#xff0c; &#x6216;&#x8005; &#xdece; &#x68c0;&#x67e5;&#x83dc; &#x5355;&#x4e2d;&#x9009;&#x62e9
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R X
Rt || | HEwosEsEs
WP B v
ME E% EEE SREE SNEE AEEEE A
001 fBMH-OUT 2 o 0.0000 mm 157661 mm
002 JACK 2 o 0.0000 mm  11.9103 mm
003 JAUTOFD- 2 o 0.0000 mm  15.6008 mm
004 JBITO 2 o 0.0000 mm 127361 mm
005 /BIT1 2 o 0.0000 mm 92710 mm
006 JBIT2 2 o 0.0000 mm 12,1665 mm
007 JBIT3 2 0 0.0000 mm  9.2099 mm
0038 /BIT4 2 o 0.0000 mm 94378 mm
009 JBITS 2 o 0.0000 mm  13.0082 mm
010 /BITE 2 o 0.0000 mm 10,7222 mm
011 /BIT? 2 1 1.5450 mm 241561 mm
£ >
+ BERE..
B

&#XTOb9; &#x511b; &#X 7151 ;& #xTedc; &#x5217;&#x8868; &#x4e2d; &#x7684;&#x4e00;&#xde2a; &#x 751 ;&#xTedc; &#xdfla;&#x5
&#x5355;&#x511b; &#x5217;&#x6807;&#x9898; &#x5141;&#x8bb8; &#x60a8;&#x6309;&#x8be5;&#x5217;&#x5b19; &#xT{51; & #xX’

&#x5206;&#xTecd; &#x4f9d; &#x636€;&#x5b57;&#x0bbS; &#x5141;&#x8bb8;&#x60a8;&#x5c00;&#x4e0d; &#x540¢; &#x7684; &#x
&#x418b; &#x5982; &#xffOc; &#x5982;&#x679¢;&#x60a8;&#x6709; &#x4e24;&#x4e2a; &#x540d;&#x4e3a; DATAO &#x548c;

DATAO_EXT &#x7684;&#x7151;&#xTedc;&#xff0c;&#x5219;&#x4f71;&#x7528;&#x503¢;&#xde3a; DATAQD x &#x7684;&#x5206;&7
&#x901a;&#x8fc7; &#x5c06;&#x5206;&#xTecd; &#x4f9d; &#x636¢; &#x6a21 ;&#xST0f;&#xdece; &#x901a;&#x914d; &#xXTb26;&#x6(
RegEX (&#x6b63;&#x5219;&#x8868; &#x8fbe; &#xSf0f;) &#xff0c; &#x53ef; &#xdeeS; &#x521b;&#xSefa; &#x66f4; &#x590d; &H#x 674~
&#x5206;&#xTecd; &#x419d; &#x636¢;&#x6a2 1 ;&#x5{0f;&#xT7684;&#x5b50;&#x5b57;&#xTb26;&#x4e32; (Substr) &#x53d8;&#x41

&#x41f8b; &#x5982; &#xfT0c; &#x5982; &#x679¢;&#x60a8;&#x6709; ULl D+&#x{f0c;UlD—&#xffOc;U2D+ &#x548c; U2D—-&#xffOc;&H#
U*D &#x5c00;&#x5728;&#x901a;&#x914d;&#x7b26;&#x6a2 1 ;&#x5f0f; &#x4e0b;&#x5339;&#x914d;&#x6240;&#x6709;&#x56db:
UxD&#x3002; &#x5728;&#x901a;&#x914d;&#x7b26;&#x5b50; &#x4e32;&#x6a21;&#x510f; &#x4e0b; &#xffOc; &#x5b83; &#x5¢06;¢
&#x548c; U2D&#x3002;

Pad Count and Via Count show the number of pads (surface mount and through hole) and vias on a net. Via Length shows
the total height of each via (not accounting for which copper layers the via connects to). In other words, Via Length is equal to
Via Count multiplied by the stackup height of the board. Track Length shows the total length of all track segments in a net, not
accounting for topology. Die length shows the total of all Pad to Die Length values set for pads on the net.

Note

&#x7151;8d#x7edc;&#x68c0;8#x67e5;8#x5668;8#x4e2d;8#x663€;8#x793a;&#x7684;8#x957f;&#x5ea6;&#x4e0d;&#x540c;&#x4e8¢;&
&#x56€0;&#x4e3a;&#x7151;&#x7edc;&#x68c0;8#x67e5;8#x5668;8#x663e;&#x793a;8#x8fde;&#x63a5;&#x5230;&#x7f51;&#x7edc;&4
&#x800c;&#x957f;&#x5ea6;&#x8c03;&#x6574;&#x5de5;8#x5177;&#x663e;&#x793a;&#x6700;&#x8fd1;&#x7684;&#x4e24;&#x4e2a;&
&#x6709;&#x5173;&#x957f;&#x5ea6;&#x8c03;&#x6574;&#x5de5;&#x5177 ;&#x7684;&#x66f4;&#x591a;&#x4fe1;&#x606f;&#xffOc;&#x
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Chapter 6

&#x7511;&#x6210;&#x8f93;&#x51fa;

KiCad &#x53ef;&#x4deeS;&#xT511;&#x6210;&#x548¢; &#x5bfc; &#x51fa; &#x591a;&#x79cd; &#x4e0d; &#x540¢; &#x683¢; &#x5f0f;
PCB &#x548c;&#x4e0e;&#x5916;&#x90e8; &#x8f6f; &#x4ef6;&#xT684;&#x63a5;&#x53e3;&#x5f88;&#x6709;&#x7528;&#x3002;
&#x8beS; &#x529f; &#x80fd; &#x53ef; &#x5728; &#x6587; &#x4ef6; &#x83dc; &#x5355;&#x7684; &#x51e0; &#xdea;&#x4e0d; &#x5:
&#x5236;&#x9020; &#x8193; &#x51fa;&#x90e8;&#x5200;&#x5305;&#x542b;&#x51¢c6;&#x5907; &#x5236;&#x9020; PCB &#x624(
&#x893;&#x51fa; &#x90e8;&#x5206;&#x5305;&#x542b; &#x7511;&#x6210;&#x53ef; &#x7531;&#x5916;&#x90e8; & #x 80f; & H#x4e
&#xTed8;&#x56fe; &#x529f; &#x80fd; &#x5141;&#x8bb8;&#x4f60;&#xdeeS; &#x5404;&#xT79cd; &#x683¢; &#x5f0f; &#x5bfc; &#x51
PCB &#x7684; 2D &#x7ebf;&#x56fe;&#x3002; &#x6253;&#x5370;&#x529f; &#x80fd; &#x5141;&#x8bb8; &#x4160;&#x5c006;

PCB &#x7684;&#x89c6;&#x56fe;&#x53d1;&#x9001;&#x5230; 2D &#x6253;&#x5370;&#x673a;&#x4e0a;&#x3002;

6.1 &#x5236;&#x9020;&#x8f93;&#x51fa;&#x548c;&#x7ed8;&#x5236;

KiCad &#x4f7f;&#x7528; Gerber &#x6587;&#x4ef6; &#x4f5¢; &#xde3a;&#x5176; PCB &#x5236;&#x9020;&#x7684; &#x4e3b; &#x§
&#x8981;&#x521b;&#x5efa; Gerber &#x6587; &#x4ef6; &#xff0c; &#x8bf7;&#xdece; &#x6587; &#x4ef6;&#x83dc; &#x5355;&#x4e2d
Gerbers&#x3002; &#x7ed8;&#x56fe;&#x5bf9;&#x8bdd; &#x6846;&#x5c00;&#x6253;&#x5f00;&#xff0c;&#x5141;&#x8bb8;&#x4f6
Gerber &#x6587;&#x4ef6;&#x3002;
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| LFWER: | Gerber EHHBER: |plotfiles/ »
BEEE SHER
top_copper [ esnntEsag= EEFLARID: 7=
bottom_lcopper Hesimen . >
[JF.Adhesive
[JB.Adhesive LRSS -l 155
g:?“e OEsesmmEass (et AE iR
Paste
F.Silkscreen [&EsrEE Hesl Edge.Cuts B E e
BSilkscreen Osks= Hoessm s
F.Mask
B.Mask OFnisgfl=m ez AeEEEET
[JUser.Drawings
[JUser.Comments Gerber FEH
[ UserEcol [ 67 Protel it 2SS WHHER: |46, 26 mm -
[JUser.Eca2
Edge.Cuts [ 26k Gerber TfEszi ] R B X2 st (ae)
OMargin [ BireFresmigraaee V] eiEREEE
OFr.C d .
r n.ri?.:yuirm v (] Zm¥%E (Aperture) 7= (RED)
HHEE
Er Ofs  MEE i Moz ;e MEFE MES BE.
| =i oRe. s A | [

6.1.1 &#x7ed8;&#x5236;&#x9009;&#x9879;
&#x5305; &#x542b; &#x5c42; &#xffla; &#x68c0;&#x67e5;&#x5217;&#x8868;&#xde2d; &#x662f;&H#x5426;&#x 5421, &#xT7528; & #:
&#x5c00;&#x4e0d; &#x6253;&#x5370;&#xT981;&#xT528; & #xT7684; & #x56fe; &#x5¢42;&#x3002;

&#x8193; &#x51fa; &#xT76ee; &#x555; &#xffla; &#x6307;&H#x5b9a;&#x6253;&#x5370;&H#x6587;&#x4ef6;&#x7684;&#x4fdd;&#x!
&#x5982; &#x679¢; &#x8fd9; &#x662f; &#x76f8; &#x5bf9; &#x8def; &#x5f84; &#xffOc; &#x5219; &#x5b83; &#x662f; &#xXT6f8; &#xSbf

&#x6253; &#x5370; &#x8fh9; &#x6846; & #x548¢; &#x6807 ; &#x9898; &#x680f; &#xffla; &#x5982;&#x679c;&#x542f;&#xT7528 ;&4
&#x6253;&#x5370; Gerber &#x6587;&#x4ef6;&#x6516;&#x{f0c;&#x901a;&#x5e38;&#x5¢94; &#x7981;&#x7528;&#x6b04; &#x526

&#xTed8; &#x5236; &#x5¢01; &#x88¢5; &#x503¢c; &#xffla; &#x5982;&#x679¢;&#x542f;&#x7528;&#x{f0c; &#x6bcf;&#xde2a;&#x.
(&H#x9664;&#x975¢;&#xT279;&#x5b%a; &#x5c01 ;&#x88¢; &#xT684;&#x5b57;&#x6bb5;&#x53ef; &#x89c1;&#x6027 ;& #x88ab;&#>

&#HxTed8; &#x5236; &#xdfdd; &#x53f7; &#xffla; &#x5982;&#x679c;&#x542f;&#xT7528;&#xff0c;&#xObcf;&#x4e2a;&#x5c01;&#x8
(&#x9664;&#x975¢;&#x7279;&#x5b9a;&#x5c01;&#x88cS; &#x7684; &#x5b57 ;& #x6bbS5; &#x53ef; &#x89c1;&#x6027;&#x88ab; & #:

&#x5f3a; &#x5236;&#HxTed8; &#x5236; &#xde0d; &#x53ef; &#x89c1; &#x503c;/&#txdfdd; &#x5317; &#xffla; &#x5982;&#x679¢;&

&#x5728; &#x6240; &#x6709; &#x56fe; &#x5c42; &#xdela; &#xTed8; &#x5236; Edge.Cuts&#xffla; &#x5982;&#x679¢;&#x542f;6
&#x56fe;&#x5¢42;&#x5c06;&#x6dfb;&#x52a0;&#x5230;&#x6240;&#x6709;&#x5176;&#x4ed6;&#x5c42;&#x3002; &#x8bf7;&#X.

&#x5236; &#x9020; &#x5¢42; &#xdela; &#x7684; &#x8349; &#x56fe; &#x710a;&#x76d8; &#xffla; &#x5982;&#x679c;&#x542f;&
(F.Fab&#xffOc;B.Fab) &#x5c42;&#x4e0a;&#x7684;&#x5c01;&#x88cS;&#x710a;&#x76d8;&#x5c06;&#x7ed8;&#x5236;&#x4e3a;&

&#x8bf7; &#x52ff; &#x8986; &#x76d6; &#x8fc7 ; &#x5b54; &#xffla; &#x5982;&#x079¢;&#x542f;&#x7528;&#x{T0c; &#x8fcT; &#X"
(F.Mask&#x3001;B.Mask) &#x4e0a;&#x3002; &#x5982;&#x679¢;&#xTI81;&#xT7528; &#xff0c; &#x8fcT;&#x5b54;&#x5c06;&#X75?
(&#xTeff;&#x6cb9;) &#x8986;&#x76d6;&#x3002;

Note
KiCad &#x4e0d;&#x652f;&#x6301;&#x8986;&#x76d6;&#x6216;&#x5f00;&#x7a97;&#x7279;&#x5b9a;&#x8fc7;&#x5b54;&#x3002;
&#x8986;&#x76d6;&#x53ea;&#x801d;&#x662f;&#x5168;&#x5c40;&#x63a7;&#x5236;&#x7684;(&#x4€00;&#x5757;&#x677f;&#x4e0a;8
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&#x94bb; &#x5b54; &#x6807; &#x8bb0; &#xffla; &#x5bf9;&#x4e8e; Gerber &#x4deeS;&#x5916;&#xT7684;&#xTed8;&#x56fe;&#x6
&#x94bb; &#x5b54; &#x6807;&#x8bb0; &#x53ef; &#xdeeS; &#x6309;&#x6210;&#x54c1;&#x5b54;&#xT684; &#x5b9%¢; &#x9645 ; & #X
(&#xT6f4;&H#x5184;) &#x4e0a;&#x521b;&#xS5efa; &#xff0c; &#xdeSt;&#x53ef; &#xdees; &#x5728; &#x66f4;&#x5c0f; &#xT684; &#x5¢

&#xT£29; &#x653¢; &#xffla; &#x5bf9;&#xde8e;&#x652f;&#x6301;&#x975¢e; 1:1 &#xT29;&#x653¢e;&#xT7684;&#x6253;&#x5370;8
&#x8lea;&#x52a8; &#xT7129;&#x653e;&#x8bbe; &#xT7f6e;&#x5c006;&#x7129;&#x653¢e; &#xTed8; &#x56fe;&#xdeeS;&#x9002;&#x54

&#xTed8; &#x5236; &#x6a21; &#x510f; &#xffla; &#x5bf9;&#x4e8e;&#x67d0;&#x4e9b;&#xTed8; &#x5236;&#x683c; &#x5T0f; &#x1

&HxAf7f; &#x7528; &#x94bb; &#x5b54;/ &#x653e; &#x7f60e; &#x6587 ; &#xdef6; &#x539f; &#xT0b9; &#xffla; &#x542f,&#x7528;&
&#xT981;&#xT7528; &#x6516; & #xfT0c; &#x5750;&#x6807; &#x539f; &#x7009; &#x5c06;&#x662f; &#xTedd; &#x5bf9; &#x539f; &#x7(
(&#x56fe;&#x6846;&#x7684;&#x5de6;&#x4e0a;&#x89d2;)&#x3002;

&#x955¢; &#x50cf; &#x7ed8; &#x5236; &#xffla; &#x5f53;&#x8bbe; &#x7f0e;&#x8be5;&#x9009;&#x9879;&#x6516; &#x{T0c; &#X5

&#x8d1f; &#x7247; &#xTed8; &#x5236; &#xffla; &#x5bf9;&#x4e8e;&#x67d0;&#x4e9b;&#xTed8;&#x5236;&#x683¢c;&#x5{0f; &#x
&#x5728;&#x6b64;&#x6a2 1;&#x510f; &#x4e0b; &#xff0c; &#x5c06;&#xde3a;&#x7535;&#x8def; &#x677f;&#x8f6e; &#x5ed3;&#x51
PCB &#x4e2d;&#x5b58;&#x5728;&#x5bf9; &#x8cO1;&#xT7684;&#x4fdd; &#xT16e;&#x7559;&#x4e0b; &#xTaTa;&#x767d;&#x533a;

&#xTed8; &#x5236; &#x524d ; &#x68c0; &#x67e5; &#x6577 ; &#x94dc; &#x586b; &#x5145; &#xffla; &#x542f;&#x7528;&#x540€;&
(&#x5982;&#x679¢; &#x8fcT; &#x67 11;&#x5219;&#x91cd; &#x65b0;&#x586b;&#x5145;)&#x3002; &#x5982;&#x679¢;&#xT7981 ;&4

6.1.2 Gerber &#x9009;&#x9879;

&Hx4f7f; &#x7528; Protel &#x6587; &#xdef6; &#x62609; &#x5¢55; &#x540d; &#xffla; &#x542f;&#x7528;&#x540e; &#xff0c; &#xTe
Gerber &#x6587;&#x4ef6;&#x5c06;&#x4171;&#x7528; & #x57fa;&#x4e8e; Protel (. GBL&#x3001;. GTL &#x7b49;) &#x7684;&#x65
&HxXS5153; &H#xTI81;&H#xT528; &#x6516; &#xfT0c; &#X6587; & #x4ef6;&#x5c06;&#x6709; . gbr &#xT7684;&#x6269;&#x5¢55;&#x540d

&H#x7511; &#x6210; Gerber &#x4f5¢; &#xdela; &#x6587; &#xdef6; &#xffla; &#x5f00;&#x542f; &#x540e; & #xff0c;Gerber &#x4f5c¢;
(.gbrjob) &#x5c006;&#x4e0e;&#x4defb; &#x4f55; Gerber &#x6587;&#x4ef6;&#x4e¢00;&#x8d77;&#x7511;&#x6210;&#x3002;
Gerber &#x4f5¢;&#x4ela;&#x6587;&#x4ef6;&#x662f; Gerber &#x683¢;&#x5f0f;&#x7684;&#x6269;&#x5¢55; &#xff0c;&#x5305;&
PCB &#x538b;&#x5¢42;&#x3001;&#x6750;&#x6599;&#x548¢; &#x8868;&#x9762;&#x5904;&#x7406;&#x7684; & #x4fe 1 ;&#x606f
&#x6709;&#x5173; Gerber &#x5de5; &#x415¢;&#x6587 ;& #x4ef6; &#xT684; &#x06f4;&#x591a;&#txdfel ; &#x606f; &#xff0c; &#x8bf7
&HXTE51 ;& #xT7ad9; &#x3002;

&#x5750; &#x6807 ; &#x683c; &#x5f0f; &#xffla; &#x914d;&#x716e;&H#x5750;&#x6807;&#x5728;&#xTed8;&#x5236;&#x7684;
Gerber &#x6587;&#x4ef6; &#x4e2d; &#xT684;&#x5b58;&#x50a8; &#x6509; &#x5f0f; &#x3002; &#x8bf7;&#x54a8;&#x8be2; &#x60a

&HxATE; &#xT528; &#x6269; &#x5¢55; X2 &#x683c; &#xSf0f; &#xffla; &#x542f;&#x7528;&#x540e;&#xff0c; &#xTed8;&#x5236;&
Gerber &#x6587;&#x4ef6; &#x5c06;&#xATTT;&#xT7528; X2 &#x683¢;&#x510f; &#xff0c;&#x5176;&H#x4e2d;&#x5305;&#x62¢ec; &#x6
&#x6b64;&#x683c; &#x STOf; &#x53ef; &#x80fd; &#xdele; &#x67d0;&#x4e9b; &#x5236;&#x9020; &#x5546; &#x 4171, &#xT7528; &#x7€
CAM &#x8f6f;&#x4ef6; &#x4e0d;&#x517¢; &#x5bb9;&#x3002;

&#x5305; &#x542b; &#x7151; &#x8868; &#x5cS5e; &#x6027; &#xffla; &#x542f,&#x7528;&#x540¢; &#xff0c;&#xTed8;&#x5236;&#>
Gerber &#x6587;&#x4ef6;&#x5c06;&#x5305;&#x542b; &#x53ef; &#x7528; &#x4e8e;&#x5728; CAM &#x816f;&#x4ef6;&#x4e2d; &
&H#xT981;&#x7528; X2 &#x683c;&#x510f; &#x6a2 1 ;&#x5f0f; &#x65f6; &#xff0c; &#x6b64; & #x4fe ] ;&#x606f;&#x5c06;&#x4f5¢;&H#x
Gerber &#x6587;&#x4ef6;&#x4e2d; &#x3002;

&#xT981; &#x7528; &#x5149; &#x5708; &#x5b8f; &#xffla; &#x542f;&#x7528;&#x540e;&#xff0c; &#x6240;&#x6709;&#x5f62; & #x
&#x6b64;&#x8bbe; &#x710e; &#xdecS; &#x5728;&#x5236;&#x9020;&#x5546;&#x898 1 ;& #x6c42; &#x6510;&#xT528; & #x4e8e;&#x¢
CAM &#x8f6f;&#x4ef6;&#x517c;&#x5bb9;&#x3002;

6.1.3 Postscript &#x9009;&#x9879;

Scale factor: Controls how coordinates in the board file will be scaled to coordinates in the PostScript file. Using a different
value for X and Y scale factors will result in a stretched / distorted output. These factors may be used to correct for scaling in the
PostScript output device to achieve an exact-scale output.

Track width correction: A global factor that is added (or subtracted, if negative) from the size of tracks, vias, and pads when
plotting a PostScript file. This factor may be used to correct for errors in the PostScript output device to achieve an exact-scale
output.

&#x5f3a; &#x5236; Ad &#x8f93; &#xS51fa; &#xffla; &#x542f;&#x7528;&#x540e; &#xff0c; &#x751f;&#x6210;&#x7684; PostScript
&#x6587;&#x4ef6; &#x5c006;&#x4e3a; Ad &#x5927;&#x5c0f; &#xft0c; &#x5373;&#x4f71; KiCad &#x7535;&#x8def; &#x677f;&#X6!
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6.1.4 SVG &#x9009;&#x9879;

&#x5355; &#Hxdfdd; &#xffla; &#x63a7;&#x5236; SVG &#x6587; & #x4ef0;&#x4e2d; &#txAfTT,&#xT528; &#xT684; & #x5355; &#x4f4d
&#x7531;&#x4e8e; SVG &#x683¢; &#x510f; &#x6cal; &#x6709;&#x6307;&#x5b9a;&#x7684;&#x5355; &#x4f4d; &#x T ctb; &#xTedf;
&#x56e0;&#x6b64; &#x60a8; &#x5fcS; &#x987b; &#x4f71; &#x7528; &#x4e0e; &#x5bfc; &#x5165;&#x5230;&#x5176;&#x4ed6; &#x8

&#xTcbhe; &#x5ea6; &#xffla; &#x63a7;&#x5236;&#x5c06;&#x4{71;&#xT7528;&#x591a;&#x5c11;&#x4e2a;&#x6709;&#x6548;&#x

6.1.5 DXF &#x9009;&#x9879;

&HxAf7f; &#x7528; &#x56fe; &#x5162; &#x9879; &#x76ee; &#x7684; &#x8f6e; &#x5ed3; &#x7ed8; &#x5236; &#x56fe; &#x562; &#
DXF &#x6587;&#x4ef6; &#x4e2d; &#xT684;&#x56fe; &#x5f62; &#x5f62;&#xT2b6;&#x6cal ;&#x6709;&#x5bbd;&#x5ea6;&#x3002;
&#x6b64;&#x9009;&#x9879; &#x63a7;&#x5236;&#x5982; & #x4f55;&#x5c06; KiCad &#x7535;&#x8def; &#x677f;&#xde2d;&#x517
(&#x539a;&#x5ea6;) &#x7684;&#x506fe;&#x5{62;&#x56fe; &#x5f62;&#xTed8;&#x5236;&#x5230; DXF &#x6587;&#x4ef6;&#x300
&Hx5421;&H#xT528; &#x0b64; &#x9009; &#x9879; &#x540¢; &#xff0c; &#x5c06;&#xTed8; &#x5236; & #x5{02; & #xT2b6; & #xT684 ;& #X5
&#xT981;&#x7528;&#x6b64;&#x9009;&#x9879; &#x65f6; &#XffOC; &#x5c06;&#x6253;&H#x5370;&H#x5162;&H#xT2b6;&#XxT684 ;& #x4
(&H#x5e76;&ttxdel4;&H#x5(62;&H#xXT2b0;&#x7684;&#x539a;&#x5ea0;&#x5728;&#x 7511, &#x6210;&#x7684; DXF &#x6587;& #x4efi

&#x4f7f; &#x7528; KiCad &#x5b57; &#x4f53; &#x7ed8; &#x5236;&#x6587; &#x672c; &#xffla; &#x542f;&#x7528;&#x540¢e; &#x1
&#x8bbe;&#x8bal ; &#x4e2d; &#xT684;&#x6587;&#x672¢; &#x5c00;&#x4171;&#x7528; KiCad &#x5b57;&#x4153;&#x7ed8;&#x523
&H#xTI81;&H#xT528; &#x65F6; &H#xfT0C; &H#X658T;&H#x672¢;&#x5c06;&#x4f5¢;&#x4e3a; DXF &#x6587;&#x672¢;&#x5bf9;&#x8c61 ;¢
KiCad &#x7535;&#x8def; &#x677f;&#x7f16;&#x8f91;&#x56068;&#x4e2d;&#x663e;&H#x793a;&#x7684;&#x5b8¢;&#x5168;&#x76f8

&#xSbfc; &#x51fa; &#x5355; &#xdfdd; &#xffla; &#x63a7;&#x5236;&#x5c06;&#x5728; DXF &#x6587; & #x4ef6;&#x4e2d;&#x4f71
&#x7531;&#x4e8e; DXF &#x683c; &#x510f;&#x6cal ;&#x6709;&#x6307;&#x5b9a;&#x7684; &#x5355; &#x4f4d; &#xTctb;&#xTedf;

6.1.6 HPGL &#x9009;&#x9879;

&#x9ed8; &#x8bad; &#xTb14; &#x5c3a; &#x5bf8; &#xffla; &#x63a7;&#x5236;&#x7528;&#x4e8e;&#x521b;&#x5efa; &#x56fe;&#:

6.2 &#x94bb;&#x5b54;&#x6587;&#x4ef6;

KiCad &#x53ef;&#x4eeS; &#xT511;&#x6210;&#x5927;&#x591a;&#x6570; PCB &#x5236;&#x9020;&#x5de5; &#x827a;&#x6240;&;
Excellon &#x6216; Gerber X2 &#x683¢; &#x5f0f; &#x7684;&#x6570;&#x63a7;&#x94bb; &#x5b54; &#x6587; &#x4ef6;&#x3002;
KiCad &#x8fd8;&#x53ef;&#xdeeS;&#x751f;&#x6210;&#x94bb; &#x5b54; &#x56fe; &#xffla;&#x4e00;&#x4e2a;&#x663e;&#x793a;
&i#txdece; "&#x5236;&#x9020;&#x8193; &#x51fa;" &#x83dc;&#x5355;&#x4e2d;&#x9009;&#x62e9; "&#x751f;&#x6210;&#x94bb;d
&#x9009; &#x9879; &#x6765;&#x6253;&#x5100; &#x8bes; &#x5bf9; &#x8bdd; &#x6846;&#xff1a;
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&#x8193; &#x51fa; &#x6587; &#xdef6; &#x5939; &#xffla; &#x9009;&#x62e9;&#x8981; &#x4fdd;&#x5b58;&#xT511;&#x6210;&#x
&#x5982; &#x679¢; &#x8f93;&#x5165;&#x76£8; &#x5bf9; &#x8def; &#x5f84; &#xffOc; &#x5219;&#x5b83;&#x5c006; &#xT6{8; &#x5b!

&#x94bb; &#x5b54; &#x6587 ; &#xdef6; &#x683c; &#x510f; &#xffla; &#x9009;&#x62e9;&#x662f;&#x751f;&#x6210; Excel-
lon &#x94bb;&#x5b54;&#x6587;&#x4ef6; (&#x5927;&#x591a;&#x6570; PCB &#x5236;&#x9020;&#x5546;&#x90fd;&#x9700;&#:
Gerber X2 &#x6587;&#x4ef6;&#x3002;

&#x955¢; &#x50cf; Y &#x8f74; &#xffla; &#x5bf9;&#x4e8e;&#x5353 ;& #x8d8a;&#x6587;&#x4ef6;&#xff0c; &#x9009;&#x62e9; & #
Y &#x8f74;&#x5750;&#x6807;&#x3002; &#x5f53;&#x7531;&#xTb2c;&#x4€09;&#x65b9;&#x5236;&#x9020; PCB &#x65f6; & #xff
PCB &#x7684;&#x7528;&#x6237;&#x800c; &#x63d0;&#x419b; &#x7684;&#x3002;

&#x6700; &#x5c0f; &#x94bb; &#x5934; &#xffla; &#x5bf9;&#x4e8e; Excellon &#x6587;&#x4ef6;&#xff0c;&#x9009;&#x62e9;&#x(
&#x9664;&#x975¢;&#x5236;&#x9020; &#x5546; &#x898 1 ; &#x6c42; &#xTT0c; &#x5426;&#x5219; &#x4e0d; &#x5¢94; &#x5421; &#X T

PTH (&#x7535; &#x9540; &#x5b54;) &#x548c; NPTH (&#x975¢; &#x7535; &#x9540; &#x5b54;) &#xde3a; &#x5355;&#x6587; &4
&#x9ed8;&#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#xff0c; &#x4f1a;&#x5728; &#x4e24; &#xdea; &#x4e0d; &#x540¢; &#x7684;

Excellon &#x6587;&#x4ef6;&#x4e2d; &#x7511;&#x6210;&#x7535;&#x9540;&#x5b54; &#x548¢; &#x975¢; &#xT7535;&#x9540; &#x5
&#Hx5421f; &H#xT528; &#x6b64;&#x9009;&#x9879; &#x540e; &#xffOc; &#x8d9; &#x4e24; &#xdea;&#x6587 ;& #x4ef6; &#x5c06;&#x5¢
&#x9664;&#x975€;&#x5236;&#x9020; &#x5546; &#x898 1 ; &#x6c42; &#xIT0c; &#x5426;&#x5219; &#x4e0d; &#x5¢94; &#x542f; &#X T

&#x692d; &#x5706; &#x5b54; &#x94bb; &#x5b54; &#x6a21 ; &#x5f0f; &#xffla; &#x63a7;&#x5236;&#x692d;&#x5706;&#x5b54;&
Excellon &#x94bb;&#x5b54; &#x6587 ;& #x4ef6; &#xde2d; &#x 7684 ;& #x8868;&#xT793a;&#x65b9; &#x510f; &#x3002; &#x9ed8; &#x8
&#HxAf7f; &#x7528; &#x5e03; &#xTebf; &#x547d; &#xdeed; &#x5bf9;&#xde8e;&#x5927;&#x591a;&#x6570;&#x5236;&#x9020;&#:
&#x5982; &#x679¢;&#x5236;&#x9020;&#x5546;&#x8981;&#x6c42; &#xff0c; &#x8bf7;&#xdec5;&#x9009;&#x62e9; &#x4fTf;&#xX7
&#x8bbe; &#x7f6e;&#x3002;

&#x6620; &#x5c04; &#x6587 ; &#xdef6; &#x683c; &#x5f0f; &#xffla; &#x9009;&#x62e9;&#xTed8;&#x5236;&#x94bb; &#x5b54 ;& #:

&#x94bb; &#x5b54; &#x539f; &#x70b9; &#xffla; &#x9009;&#x62e9;&#x94bb; &#x5b54; & #x6587 ;& #x4ef6; &#x7684;&#x5750;&4
&#HxTedd; &#x5bf9; &#x5c06;&#x4{71;&#xT528;&#x5de6;&#xde0a;&#x89d2;&#x7684;&#x9875;&#x9762;&#x539f;&#x70b9; & #x
&#x94bb; &#x5b54;/ &#x653¢; &#xTf6e; &#x6587 ; &#xdef6; &#x539f; &#xT70b9; &#x5c00;&#x4171;&#x7528;&#x7535;&#x8def; &

&#x94bb; &#x5b54; &#x5355; &i#xdfdd; &#xffla; &#x9009;&#x62e9;&#x94bb; &#x5b54; &#x5750;&#x6807;&#x548c; &#x5¢3a; &4

&#x96f6; &#x7684; &#x683c; &#x5f0f; &#x63a7;&#x5236; Excellon &#x94bb;&#x5b54;&#x6587;&#xdef6;&#x4e2d;&#x6570;&#x
&#x8bf7;&#x6839;&#x636e;&#x5236;&#x9020;&#x5546;&#x7684 ;& #xSefa; &#x8bae; &#x5728;&#x6b64; & #x5904; &#x9009; & #x

6.3 &#x5143;&#x4ef6;&#x653e;&#x7f6e;&#x6587;&#x4ef6;
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&#x5143;&H#x4ef6;&#x653e; &#xTT6e; &#x6587;&#x4ef0; &#x662f;&#x4e00;&#xT79cd; &#x6587;&#x672¢; &#x6587; &#x4ef6; &#x {1
&#x81d9; &#x4e9b; &#x6587; &#x4ef6;&#x901a;&#x5e38; &#x7528 ;& #x4e8e; &#x5bf0; &#x53d6;&#x653¢;&#x673a;&#x8fdb; &#x8'
PCB &#xff0c; &#x4160;&#x7684;&#x5236;&#x9020; &#x5546;&#x53ef; &#x80fd; &#x9700; & #x898 1 ; & #x8fd9; & #x4e9b; &#x6587;&

Note
&#x5982;&#x679¢;&#x4e3a;&#x751f;&#x6210;&#x7684;&#x5c01;&#x88c5;&#x542f;&#x7528;&#x4e86;" &#x4ece;&#x653¢e;&#x7f6e;&
&#x8fd9;&#x53ef;&#x7528;&#x4e8e;&#x6392;&#x9664 ;&#x4e0d;&#x4ee3;&#x8868;&#x8981;&#x7ecd;&#x88c5;&#x7684;&#x7269;&

SRS b4
=l (ot files/ »

= Lo eyl

® ASCII O= (® TIENEE S
ocsv (® mm O it

() Gerber (ZE15)

(lREakRs
Ol e EsErLIEanRae
BIEEERELEE
RS RS
EHER

B [frE Mgz G V== G CEE VIEE FE.

EREREH e

&#x683c; &#x510f; &#xffla; &#x9009;&#x62e9;&#x7511;&#x6210;&#xTeaf; &#x6587;&#x672c; (ASCI)&#x3001;&#x9017;&#x57
(CSV) &#x6216; Gerber &#x653¢e;&#x7f6e;&#x6587;&#x4ef6;&#x683¢; &#x5f0f;&#x3002;

&#x5355; &#txdfdd; &#xffla; &#x5728;&#x653¢e;&#xT716e;&#x6587;&#x4ef6;&#xde2d; &#x9009;&#x62e9;&#x5143; &#x4ef6; &#x<
&#x6587; &#xdef6; &#xffla; &#x9009;&#x62e9;&#x662f;&#x4e3a;&H#xT7535;&#x8def; &#x677f;&#x6b63;&#x9762;&#x548¢; &#x¢

Include only SMD footprints: When enabled, only footprints with the SMD fabrication attribute will be included. Check with
your manufacturer to determine if non-SMD footprints should be included or excluded from the position file.

&#xAf7f; &#x7528; &#x901a; &#x5b54; &#x710a; &#x76d8; &#x6392; &#x9664; &#x6240; &#x6709; &#x5¢01; &#x88c5; &#xffla;
&HX5421; &#XT528; &#X6516; &#xfT0c; &#x5982; &#x679¢; &#x5c01;&#x88cS; &#x5305;&#x542b; &#x4efb; &#x4155;&#x901a;&#x5b
SMD &#xffOc;&#x4eST; &#x5c06;&#xdece; &#x053e;&#xT10e; &#x0587; &#xdef6; &#x4e2d; &#x6392;&#x9664; &#x5¢c01; &#x88c5;&

&#x5305; &#x62ec; &#x7535; &#x8def; &#x677f; &#x8fb9; &#x7f18; &#x5c42; &#xffla; &#x5bf9;&#xde8e; Gerber &#x653¢;&#X T

&HxAf7f; &#x7528; &#x94bb ; & #x5b54;/ &#x653e; &#x7f6e; &#x6587 ; & #xdef6; &#x539f; &#xT0b9; &#txffla; &#x542f;&#x7528;&
&#x7981;&#x7528;&#x6516;&#x{T0c; &#x4fAd; &#xTT0e;&#x5c06;&#xT68;&#x5bf9; &#x4e8e;&#x9875;&#x9762;&#x539f;&#x 70
(&H#x5de6;&#tx4e0a;&#x89d2;) &#x3002;

6.4 &#x989d;&#x5916;&#x7684;&#x5236;&#x9020;&#x4ea7;&#x51fa;

KiCad &#x8fd8;&#x53ef;&#txdees; &#xdece; &#x7535; &#x8def; &#x677f;&#x8bbe; &#x8bal ;&#x751f;&#x6210;&#x5c01;&#x88c5;
D-356 &#x7f51;&#x8868;&#x6587;&#x4ef0;&#x548¢;&#x7269;&#x6599;&#x6e05;&#x5355; (BOM)&#x3002; &#x8fd9;&#x4e9b;
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6.5 &#x6253;&#x5370;

KiCad &#x53ef;&#x4eeS; &#x4171;&#xT528; &#x6587; &#x4ef6;&#x83dc; &#x5355; &#x4e2d; &#xT684; &#x6253;&#x5370;&#x64cC

FIE0 »

2E2EE prici ]

HE: I=E: GeEs: |me "

FAdhesive A S

bottom_copper B.Adhesive LIFTEnE =
F.Paste [(JiRE s SR o T IR T
B'Pfite Onagss
] F.Silkscreen _
B.Silkscreen [ A RANEEEESTII:
F.Mask KiCad Default
B.Mask
User.Drawings #fime:  |EREELRET v
User.Comments
User.Ecol e
User.Eco?2 [&€E=1—=
Edge.Cuts Fra T _HTENRERERItE
Margin
F.Courtyard Etit
B.Courtyard " ®1:1
et O Eamm

e SR O==w: |
EEE.. 47 FTEITs

&#x5305; &#x542b; &#x5c42; &#xffla; &#x9009;&#x62e9;&#x8981;&#x5305; &#x542b; &#x5728;&#x6253;&#x5370;&#x8f93;&H#
&#x8f93; &#x51fa; &#x6a21; &#x5f0f; &#xffla; &#x9009;&#x62e9;&#x4ee5;&#x%ed ] ;&#x767d;&#x6216;&#x5168;&#x5769; & #x(
&#x6253; &#x5370; &#x8fb9; &#x6846; &#x548¢; &#x6807; &#x9898; &#x5757 ; &#xffla; &#x542f;&#x7528;&#x540¢e; & #xff0c; &#

&#x6839; &#x636e; &#x5916;&#x89¢2; &#x7Tbal; &#x7406;&#x5668; &#x7684; &#x5bf9; &#x8c61;&#x9009; &#x9879; &#x5361;
&#x 5421, &#xT528; &#x540e; &#xff0c; &#xdefb; &#xAf55;&#x9690; &#x85ct; &#x5728 ;& #x5916;&#x89¢2; &#x9762; &#x677f;&#x76
&#xT981;&#xT528; &#x6516; &#xfT0c; &#x5982; &#x679¢; &#x5728;&#x5305;&#x542b; &#xT684; &#x56fe; &#x5c42;&#x533a; &#x5

&#x6253; &#x5370; &#x80cc; &#x666f; &#x8272; &#txffla; &#x5168;&#x5f69;&#x8272;&#x6253;&#x5370;&#x65f6; &#xff0c; &#x

&HxAf71; &#x7528; &#xde0d ; &#x540c; &#x7684; &#x989c; &#x8272; &#x4e3b; &#x9898; &#x8fdb; &#x884c; &#x6253; &#x5370; &
&#x553; &#xdees; &#x5168;&#x8272;&#x6253;&#x5370;&#x6516;&#xff0c; &#x6b64; &#x9009; &#x9879;&#x5141;&#x8bb8; &#x4
&#XxTI81; &H#xT528; &#x06516;&#xfT0c; &#x7535;&#x8def; &#x6771;&#xT{16;&#x891;&#x5668; & #x4{71;&#xT7528;&#xT684;&#x98'

&#x94bb; &#x5b54; &#x6807 ; &#x8bb0; &#xffla; &#x63a7;&#x5236;&#x662f;&#xdeeS;&#x5b9e;&#x9645;&#x5927;&#x5c0f; &H#
&#x6253; &#x5370; &#x955¢; &#x50cf; &#xffla; &#x542f;&#x7528; &#x540e; &H#xfT0c; &#x6253;&#x5370;&#x8f93;&#x51fa; &#x5

&i#x6bcef; &#x5¢42; &#x6253; &#x5370; &#x4e00; &#x9875; &#txffla; &#x542f;&#x7528;&#x540e; &#x{f0c; &#x5728;&#x5305;&#>
&#x5982; &#x679¢; &#x542f; &#xT528;&#x6b64;&#x9009; &#x9879; &#xffOc; &#x5728; &#x6240; &#x6709; &#x9875; &#x9762; &#
&#x9009; &#x9879; &#x63a7;&#x5236;&#x6621; &#x5426;&#x5c06; Edge.Cuts &#x5c42;&#x6dfb; &#x52a0;&#x5230;&#x6bcf; &#x

&#x6bd4; &#x4f8b; &#xffla; &#x63a7;&H#x5236;&#x6253;&#x5370;&#x8193; & #x5 1 fa; &#x76f8;&#x5bf9; &#x4e8e; &#x9875; & #x

6.6 &#x6b63;&#x5728;&#x5bfc;&#x51fa;&#x6587;&#x4ef6;

KiCad &#x53ef;&#x4eeS;&#x5c06;&#x7535;&#x8def; &#x677f;&#x8bbe; &#x8bal ;&#x5bfc;&#x51fa;&#xde3a; &#x5404;&#x79cd;
&#x8fd9; &#x4e9b; &#x529f; &#x80fd; &#x53ef; &#xdeeS; &#x5728;&#x06587 ;& #x4ef6; &#x83dc; &#x5355;&#x7684;&#x5bfc; &#x51

Specctra DSN&#xffla; &#x521b;&#x5efa; &#x9002;&#x5408;&#x5bfc; &#x5165;&#x5230;&#x67d0;&#x4e9b; &#xTb2c; & #x4e09;
&#x6b64; &#x5bfc; &#x51fa;&#x5668;&#x6cal ; &#x6709;&#x53ef; &#x914d;&#x716e;&#x7684;&#x9009;&#x9879;&#x3002;
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Note
TODO&#xff1a;&#x6587;&#x6863; GenCAD &#x5bfc;&#x51fa;&#x5668;

Note
TODO: &#x6587;&#x6863; VRML &#x5bfc;&#x51fa;&#x5668;

6.6.1 IDF Exporter

The IDF exporter exports an IDFv3 compliant board (. emn) and library (. emp) file for communicating mechanical dimensions
to a mechanical CAD package. The exporter exports the board outline and cutouts, all pad and mounting through holes including
slotted holes, and component outlines; this is the most basic set of mechanical data required for interaction with mechanical
designers. All other entities described in the IDFv3 specification are currently not exported.

Note
You must attach IDF component models to your design’s footprints before they will be included in the exported model. For more

information on attaching models to footprints, see the footprint documentation. Some IDF-specific guidance is included in the
Advanced Topics documentation.

Note
For more information on creating IDF component models, including descriptions of the IDF utility tools included with KiCad, see

the Advanced Topics documentation.

Once models have been specified for all desired components, the model of the board can be exported. In the PCB Editor, select
File — Export — IDFV3....

iR » Export IDFv3 v A X
File name:
Pusr!share!kicadfdemusfstickhubetickHub.emn Browse
Grid reference point: Output Units
®*) Millimeters

Adjust automatically
Mils

Units: | mm
X position: | O
¥ position: | 0
© Cancel " 0K

Grid reference point: Choose where the exported model’s reference point should be. If the Adjust automatically option is
selected, KiCad will set the reference point to the centroid of the PCB. Otherwise, the reference point is set relative to the display

origin.
Output units: Choose whether the exported model’s units are millimeters or mils.

The outputs can be viewed directly in a mechanical CAD application or converted to VRML using the idf2vrml tool.



http://www.simplifiedsolutionsinc.com/images/idf_v30_spec.pdf
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Note
TODO: &#x6587;&#x6863; STEP &#x5bfc;&#x51fa;&#x5668;

Note
TODO: &#x6587;&#x6863; SVG &#x5bfc;&#x51fa;&#x5668;

Note
TODO: &#x6587;&#x6863; CMP &#x6587;&#x4ef6;&#x5bfc;&#x51fa;&#x5668;

Hyperlynx&#xffla; &#x521b;&#x5efa;&#x9002;&+#x5408;&#x5bfc;&#x5165; Mentor Graphics(Siemens) HyperLynx &#x6a21;&#x
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Chapter 7

&#x5c01;&#x88c5;&#x548¢C;&#x5¢c01;&#x88cS;&#XE

7.1 &#x7bal;&#x7406;&#x5c01;&#x88c5;&#x5e93;

KiCad’s footprint library management system allows directly using several types of footprint libraries:

* KiCad .pretty footprint libraries (folders with .pretty extension, containing .kicad_mod files)

* KiCad Legacy footprint libraries (.mod files)

GEDA libraries (folders containing .fp files)

» Eagle footprint libraries

Note
KiCad only supports writing to KiCad’s native . pretty format footprint libraries (and the .kicad_mod footprint files within
them). All other footprint library formats are read-only.

KiCad uses a table of footprint libraries to map footprint libraries of any supported library type to a library nickname. KiCad uses
a global footprint library table as well as a table specific to each project. To edit either footprint library table, use Preferences —
Manage Footprint Libraries....
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. * Footprint Libraries v oA X

Libraries by Scope

Global Libraries = Project Specific Libraries

Active Nickname Library Path Library Format Options

5 = N N2

Battery ${KICADG_FOOTPRINT_DIR}/Battery.pretty KiCad Batter
|2| Button_Switch_Keyboard ${KICADG_FOOTPRINT_DIR}Button_Switch_Keyboard.pretty KiCad Buttor
|2| Button_Switch_SMD ${KICADG6_FOOTPRINT_DIR}Button_Switch_SMD.pretty KiCad Buttor
|2| Button_Switch_THT ${KICADG_FOOTPRINT_DIR}/Button_Switch_THT.pretty KiCad Buttor
|§| Buzzer_Beeper ${KICADG6_FOOTPRINT_DIR} Buzzer_Beeperpretty KiCad Audio
|2| Calibration_Scale ${KICADG_FOOTPRINT_DIR}/ Calibration_Scale.pretty KiCad Scales
|2| Capacitor_SMD ${KICADG_FOOTPRINT_DIR} Capacitor_SMD.pretty KiCad Capaci
|2| Capacitor_THT ${KICADG_FOOTPRINT_DIR}/Capacitor_THT.pretty KiCad Capaci
|2| Capacitor_Tantalum_SMD ${KICAD6_FOOTPRINT_DIR}/Capacitor_Tantalum_SMD.pretty KiCad Tantall

+ |~ LW

Path Substitutions
${KICAD6_3DMODEL_DIR} /home/graham/kicad/libraries/3dmodels/kicad-packages3D
${KICAD6_FOOTPRINT_DIR} J/home/graham/kicad/libraries/footprints/kicad-footprints
${KICAD6_USER_FOOTPRINT_DIR} /home/graham/kicad/libraries/footprints/kicad-footprints-gkeeth
${KIPRJMOD} /home/graham/Projects/unbal2bal

® Cancel « 0K

The global footprint library table contains the list of libraries that are always available regardless of the currently loaded project.
The table is saved in the file fp—1ib-table in the KiCad configuration folder. The location of this folder depends on the
operating system being used.

The project specific footprint library table contains the list of libraries that are available specifically for the currently loaded
project. If there are any project-specific footprint libraries, the table is saved in the file fp-1ib-table in the project folder.

7.1.1 Initial Configuration

The first time the PCB Editor (or any other KiCad tool that uses footprints) runs and the global footprint table file fp—-1ib-table
is not found, KiCad will guide the user through setting up a new footprint library table. This process is described above.

7.1.2 Managing Table Entries
Footprint libraries can only be used if they have been added to either the global or project-specific footprint library table.

Add a library either by clicking the . button and selecting a library or clicking the + button and typing the path to a library
file. The selected library will be added to the currently opened library table (Global or Project Specific). Libraries can be removed

by selecting desired library entries and clicking the W button.

The T and "I"' buttons move the selected library up and down in the library table. This does not affect the display order of
libraries in the Footprint Library Browser, Footprint Editor, or Add Footprint tool.

Libraries can be made inactive by unchecking the Active checkbox in the first column. Inactive libraries are still in the library
table but do not appear in any library browsers and are not loaded from disk, which can reduce loading times.

A range of libraries can be selected by clicking the first library in the range and then kbd:[Shift]-clicking the last library in the
range.

Each library must have a unique nickname: duplicate library nicknames are not allowed in the same table. However, nicknames
can be duplicated between the global and project library tables. Libraries in the project table take precedence over libraries with
the same name in the global table.
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Library nicknames do not have to be related to the library filename or path. The colon character (:) cannot be used in library
nicknames or footprint names because it is used as a separator between nicknames and footprints.

Each library entry must have a valid path. Paths can be defined as absolute, relative, or by environment variable substitution.

The appropriate library format must be selected in order for the library to be properly read. KiCad supports reading KiCad
(.pretty), KiCad legacy (.mod), Eagle (. 1br), and GEDA (folder with . £p files) footprint libraries.

There is an optional description field to add a description of the library entry. The option field is not used at this time so adding
options will have no effect when loading libraries.

7.1.3 Environment Variable Substitution

The footprint library tables support environment variable substitution, which allows you to define environment variables con-
taining custom paths to where your libraries are stored. Environment variable substitution is supported by using the syntax
${ENV_VAR_NAME} in the footprint library path.

By default, KiCad defines several environment variables:

* ${KIPROJMOD} points to the current project directory and cannot be modified.

* ${KICAD6_FOOTPRINT_DIR} points to the default location of KiCad’s standard footprint libraries.
* ${KICAD6_SYMBOL_DIR} points to the default location of KiCad’s standard symbol libraries.

* ${KICAD6_3DMODEL_DIR} points to the default location of KiCad’s standard 3D model libraries.

* ${KICAD6_TEMPLATE_DIR} points to the default location of KiCad’s standard template library.
${KIPROJMOD} cannot be redefined, but the other environment variables can be redefined and new environment variables
added in the Preferences — Configure Paths... dialog.

Using environment variables in the footprint library tables allows libraries to be relocated without breaking the footprint library
tables, so long as the environment variables are updated when the library location changes.

${KIPROJMOD} allows libraries to be stored in the project folder without having to use an absolute path in the project library
table. This makes it possible to relocate projects without breaking their project library tables.

7.1.4 Using the GitHub Plugin

Note
KiCad removed support for the GitHub library plugin in version 6.0.

7.2 &#x521b;&#x5efa;&#x548c;&#x7116;&#x8f91;&#x5c01;&#x88c5;

Note
TODOG&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

7.2.1 &i#x81ea;&#x5b9a;&#x4e49;&#x710a;&#x76d8;&#x5162;&#x72b6;

7.2.2 &#x5c01;&#x88c5;&#x5¢c5e;&#x6027;

Note
&#x5728;&#x8fd9;&#x91cc;&#x63d0;&#x5230;&#x7f51;&#x8282;&#x70b9;
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7.2.3 &#x5c01;&#x88c5;&#x5411;&#x5bfc;

&#x6709;&#x5173;&#x521b;&#x5efa; &#x05b0; &#xT684; &#x5c01;&#x88cS5; &#x5411;&#x5bfc; &#x7684;&#x66f4;&#x591a; &#x4
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Chapter 8

&#x9ad8;&#x7ea7;&#x4e3b;&#x9898;

8.1 &#x914d;&#x7f6e;&#x548c;&#x81ea;&#x5b9%a;&#x4e49;

Pcbnew &#x6709;&#x5404;&#x79cd; &#x504f; &#x597d; &#x8bbe; &#x 7f6e; &#xff0c; &#x53ef; &#xdeeS; &#x901a;&#x8fc7; &#x5041
KiCad &#x7684;&#x6240;&#x6709;&#x90e8; &#x5206;&#x4e00;&#x6837;&#xffOc;Pcbnew &#x7684;&#x504f;&#x597d;&#x8bbe;
KiCad &#x6b21;&#x8981;&#x7248;&#x672c;&#x4edb; &#x9514;&#xT618;&#x4€92; &#xT2ec; &#xTach; &#x{f0c; &#xdece; &#x800c:

&#x5041;&#x597d; &#x8bbe; &#x7f6e; &#x5bf9; &#x8bdd; &#x6846; &#xT684; &#xTb2c;&#x4e00;&#x90e8; &#x5200; (&#x901a;&#:>
&#x5728;&#x6240;&#x6709; KiCad &#x7a0b;&#x5e8f;&#xdedb; &#x95f4;&#x5171;&#x4eab;&#x3002;KiCad &#x624b;&#x518¢;
Pcbnew &#x7684;&#x5feb;&#x6377;&#x952¢;&#x53ea;&#x6709;&#x5728; Pcbnew &#x8fd0;&#x884c;&#x6516;&#x624d;&#x4f1:

8.1.1 &#x663e;&#x793a;&#x9009;&+#x9879;

® [
= BT (A) 10 — o am fha
i BRFSHEEEINNRGES
o HrpR ° -+ ERETRARUAENETR
w PCBIRESE
SRER  DEESpHEENE: | 30 -+ % IBGH
SEER sHEHIE
me BNEER THEARE (BRE) S e T
e -
B REMEBR: Bt - | | RENSXSHE: 25 - +
SREAEHE: s [
S
P m | EBzEBEENE: | s P
SRR POF 511538 BRREHIMN: 100 -+ e
e aF
12 FRAHTREHTRRE
RPRE
100
EEE s
ERER: 10 + EF)
ERBbLFER
SRR E SEHO) | v BE©)

&#x6e32; &#x67d3; &#x5f15; &#x64dce; &#xffla; &#x63a7;&#x5236;&#x662f;&#x5426;&#x4{7T;&#xT528;&#xT86¢; &#xdef6;&#X-
&H#xTE51; &#x683¢; &#x6837 ; &#x5F0f; &#xffla; &#x63a7;&H#x5236;&H#x5982;&#x4f55;&#xTed8;&#x5236;&#x8def; &#xTebf;&#X7
&H#xTE51; &#x683¢; &#x539a; &#x5ea6; &#xffla; &#x63a7;&#x5236;&H#xTT51;&H#x683¢;&#x7ebf;&#x6216;&#xT7f51;&#x683c;&#x

&#x6700; &#x5c0f; &#x7f51; &#x683¢; &#x95f4; &#x8ddd; &#xffla; &#x63a7;&#x5236;&#x4e24;&#x6761;&#x 7151 ;&#x683c;&#:
(&#txdeeS; &#x50cf; &#x7d20;&#x4e3a;&#x5355;&#x4f4d;) &#x3002;&#x65e0;&#x8bba; &#x5f53; &#x524d; &#xT7684; & #x6805; & #;

&#x6355; &#x6349; &#x5230; &#x751; &#x683c; &#xffla; &#x63a7;&#x5236;&#x4155;&#x65f6;&#x5c00;&#xTed8;&#x5236;&#:
“&#x59cb;&#xTec8;” &#x5c00;&#x542f; &#xT7528;&#x5bf9; &#x950; &#xff0c; &#x5373; &#xAf 71, &#xTF51; &#x683¢; &#x5904 ;& #x4
“&HXSTS53;&H#XTI51;&#x683¢; &#x663¢e;&#xT793a; &#x6516;” &#x5c06;&#xdecS; &#x5728;&#xT151;&#x683c;&#x53ef; &#x89c1;&#x
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Note
&#x6309;&#x4f4f; kbd:[Ctrl] &#x53ef;&#x4ee5;8#x6682;8#x6516;&#x7981;&#x7528;&#x7f51;&#x683¢;&#x6355;8#x6349;8#x3002;

&#x5149; &#x6807 ; &#x5162; &#x72b6; &#xffla; &#x63a7;&#x5236;&#x716;&#x891;&#x5149;&#x6807;&#x662f;&#x7ed8;&#:x
(&#x8986;&#x76d6;&#x6574;&#txdea;&#xTed8;&#xS56fe;&#x753b;&#x5e03;&#x7684;&#x4e00;&#xTecd;&#x7ebf;)&#x3002;
&#xTf16;&#x8191;&#x5149;&#x6807;&#x663¢;&#x793a;&#x4e0b; &#x4e00;&#xdea;&#xTed8;&#x56fe; &#x6216;&#xT7f16;&#x8:

&#x59chb; &#xTec8; &#x663e; &#x793a; &#x5341; &#x5b57; &#x51¢6; &#xTebf; &#xffla; &#x63a7;&#x5236;&#x662f;&#x59ch; &4
&#x8fd8; &#x662f;&#xdecs; &#x5728;&#xTf16;&#x8191;&#x6216;&#xTed8;&#x56fe;&#x5deS;&#x5177;&#x5904;&#x4e8e; &#x 0O

&#xTE51; &#xTedc; &#x540d; &#x790; &#xffla; &#x63a7;&#x5236;&#x662f;&#x5426;&#x5728; & #x94dc; &#x5bf9; &#x8c61;&#x
&#x8fd9; &#x4e€9b;&#x6807;&#xTbT7e; &#txdecs; &#xaf5c; &#xde3a;&#xTI16;&#x891;&#x6307;&#x5357;&#xff0c;&#xde0d; &#x4f’

&#x663e; &#x793a; &#x710a; &#x76d8; &#x7f16; &#x53f7; &#xffla; &#x63a7;&#x5236;&#xX662f;&#x5426;&#x5728;&#x5c01;&#:

&#x663e; &#x793a; &#x710a; &#x76d8; <&#x65e0; &#x7f51; &#x7edc;> &#x6307; &#x793a; &#x5668; &#xffla; &#x63a7;&#x52:
&#HXTE51; &#xTedc; &#x7684;&#x710a;&#x76d8;&#x3002;

&#x5e03; &#xTebf; &#x95f4; &#x9699; &#xffla; &#x63a7;&H#x5236;&#x662f;&#x5426;&#x663e;&H#xT93a;&#x5e03;&#x7ebf;&#x
&#x95f4; &#x9699; & #x8f6e; &#x5ed3; &#x663e;&#x793a;&#txde3a;&#x5bf0; &#x8cO1;&#x5468;&#x56f4;&#xT7684;&#xTechH;&#x9!
&#x5982; &#xTead; &#x675f;&#x548¢;&#x8bbe; &#x8bal ;&#x89c4; &#x5219;&#x6240;&#x5b9%a;&#x4e49;&#x3002;

&#x663e; &#x793a; &#x710a; &#x76d8; &#x95f4; &#x9699; &#xffla; &#x63a7;&#x5236;&#Xx6062f;&#x5426;&#x663¢;&#x793a; &4

&ixdead; &#x53¢9; &#x63a2; &#x6d4b; &#x9879; &#x7684; &#x5c45; &#xde2d; &#x89c6; &#x56fe; &#xffla; &#x5f53; Eess-
chema &#x548c; Pcbnew &#x90fd; &#x5728;&#x8fd0;&#x884¢c; &#x65f60;&#xff0c; &#x63a7;&#x5236;&#xT7009;&#x51fb; Eess-
chema &#x4e2d;&#x7684;&#x5143;&#x4ef6;&#x6216;&#x5f15;&#x811a;&#x0602f;&#x5426;&#x4f1a;&#x4f7f;, Pcbnew &#x89¢6;¢

&#xT129; &#x653¢; &#xdee5; &#x9002; &#x5408; &#xdead; &#x53¢9; &#x63a2; &#x6d4b; &#x9879; &#xffla; &#x63a7;&#x5236;&
&#x5¢01;&#x88cS; &#x6216;&#x710a;&#x76d8;&#x3002;

&#x9ad8; &#xdeae; &#x6063e; &#x793a; &#xdead; &#x53¢9; &#x63a2; &#x6d4b; &#x7f51; &#xTedc; &#xffla; &#x63a7;&#x5236;&
&HX662f;&#x5426;&#x5728; Pcbnew &#x4e2d;&#x9ad8;&#xdeae;&#x663e;&#x793a; Eesschema &#x4e2d;&#x9ad8;&#xdeae; &#x

8.1.2 &#x7116;&#x8f91;&#x9009;&#x9879;

® WHRE v
= HIMER LTS
AR WEFENHENER EREEE: | MRS -
e
T LAY SN EREAS: | SORELE -
BTED ok
BHERAKT, BEA S EA (1) e .
e HEsERE (R)
AR e
;ﬁmsm RRERRHS AR REN T
EEEOE (FUEFH) RIERRT 3 MEtER AHLET S
Alt. Shift# Ctrl.
HE
FlstE EFTE. EREERH
shift b B KHE.
" LG
shiftralt  NiERHIREE . AR B
Alt PR FEPRE. B
curl e 3 (45 B
Ctrisshift BARTM (SREAMH). 3 S e )
O EUH(C) | v BE(0)

&H#xTfb; &#x8f6c; &#xT7535; &#x8def; &#x677f; &#x9879; &#x76ee; L/IR&#xffla; &#x63a7;&#x5236;&#x5728;&#x9876;&#x5¢42
&#x9009;&#x4e2d; &#x6516;&#xff0c; &#x9879;&#xT6ee;&ttxdece;&#x5ded; &#x5411;&#x5313; &#xT{fb; &#x8f6c;(&#x56f4;&H#xTe
&#x53d6;&#x6d88;&#x9009; & #x4e2d; &#x6516; &#xfT0c; &#x9879;&#xT6ee; &#txdece; &#xde0a; &#x5411;&#x4e0b; &#x TTfb; &#x8f

&#x65ch; &#x8f6c; &#x547d; &#xdeed; &#x7684; &#x6b065; &#x957f; &#xffla; &#x63a7;&#x5236;&#x0bcl; &#x6b2 1 ;&H#x4LTT;&#>
&#x5141; &#x8bb8; &#x81ea; &#x7531; &#x710a; &#x76d8; &#xffla; &#x63a7;&#x5236;&#x5c01;&#x88c5;&#x710a;&#x76d8;&
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Magnetic points: This section controls object snapping, also called magnetic points. Object snapping takes precedence over
grid snapping when it is enabled. Object snapping only works to objects on the active layer. Hold kbd:[Shift] to temporarily
disable object snapping.

&#x6355; &#x6349; &#x710a; &#x76d8; &#xffla; &#x63a7;&#x5236;&#x7f16;&#x8f91;&#x5149;&#x6807;&#x4f55;&#x65f6;&#>
&#x6355; &#x6349; &#x5230; &#x5¢03; &#xTebf; &#xffla; &#x63a7;&#x5236;&#x716;&#x8191;&#x5149;&#x6807;&#x4155;&#>
&#x5bf9; &#x9f50; &#x56fe; &#x5(62; &#xffla; &#x63a7;&#x5236;&#x7116;&#x8191;&#x5149;&#x6807;&H#x4155; & H#x65f6;&H#x5

&#x59ch; &#xTec8; &#x663e; &#x793a; &#x9009; &#x5b9a; &#x7684; &#x98de; &#xTebf; &#xffla;&#x542f;&#x7528;&#x540e; &4
&#x9009;&#x5b9a;&#x5¢01; &#x88cS5;&#x5916;&#x5162;&#x7684; &#x98de; &#xTebf; &#x4eSt; &#x5c00;&#x59ch; &#xTecq; &#x6

&#x7528; &#x66f2; &#xTebf; &#x6063e; &#x793a; &#x98de; &#x7ebf; &#xffla;&#x63a7;&#x5236;&H#x98de;&#x7ebf; &#x662f; & #x

&#x9f20; &#x6807 ; &#x62d6; &#x52a8; &#x5¢03; &#x7ebf; &#x884c; &#xde3a; &#xffla; &#x63a7;&#x5236;&#x4171;&#x7528;&#
&#x5c06;&#x72ec;&#xTach;&#xde8e;&#xdefb; &#x4155;&#x5176;&#x4ed6;&#x5e03; &#xTebf; &#x6bbS; &#xT79fb; &#x52a8; & #x5¢
"&#x62d6;&H#x52a8;(45 &#x5eab;&#x6a21;&#x510f;)" &#x5c06;&#x8c03;&#x7528;&#x63a8;&#x6324;&#x5{0f;&#x5e03;&#xTebf
"&#x62d6;&#x52a8;(&#x81ca; &#x7531;&#x89d2;&#x5¢ea6;)" &#x5c00;&#xTfb;&#x52a8;&#x5e03;&#x7ebf;&#x6bb5;&#x6700;&

&#x5¢c06; &#x56fe; &#x562; &#xT7ebf; &#x6761; &#x9650; &#x5236; &#x4e3a; H&#x3001;V &#x548c;45&#x5ea6; &#xffla;
&#x63a7;&#x5236;&#xALTT; &#xT528; &#x56fe; &#x5162;&#xTed8; &#x5236;&#x5deS;&#x5177;&#xTed8; &#x5236;&#xT684;&#X5
&#x8bf7;&#x6ce8; &#x610f; &#xff0c; &#x8fd9; &#xdecS; &#x5{71;&#x54cd; &#xTed8;&#x5236;&#x65b0;&#x7684;&#x5¢03;&#xTe

&#x663e; &#x793a; &#x9875; &#x9762; &#x9650; &#x5236; &#xffla; &#x63a7;&#x5236;&#x9875;&#x9762;&#x8fb9;&#x754c; &

&#x8986; &#x94dc; &#x5c5e; &#x6027; &#x540e; &#x91cd; &#x65b0; &#x586b; &#x5145;&#x8986; &#x94dc; &#x5bf9; &#x8bdd:
&#x63a7;&#x5236;&#xT{16;&#x891;&#xdefb; &#x4f55;&#x8986;&#x94dc; &#x7684;&#x5¢c5¢;&#x6027;&#x540¢e; &#x662f; &#x 5
&#x53ef; &#xdeeS; &#x5728;&#x590d; &#x6742;&#xT7684; &#x8bbe; &#x8bal; &#x6216;&#x901f;&#x5ea6;&#x8f83;&#x6162;&#X7

8.1.3 &#x989c;&#x8272;

‘® BEEE

B
RiFfippg  TE | Kicad Default v TR
e
~ PCBiESE
BRET
HEER

BRI
BRI

TRy °
A ()
o [R7

&
‘Bo

Hidden RefDes
Hidden Value

EEARME OWHEC) | v #EO)

Pcbnew &#x652f;&#x6301;&#x5728; &#x4e0d; &#x540¢;&#xT684;&#x989¢; &#x8272;&#x4e3b; &#x9898; &#x4edb; &#x9514;&#xX 52
6.0 &#x6709;&#x4e24;&H#xde2a;&#x5185;&#xT10e;&#xT684;&#x989¢; &#x8272;&#x4e3b; &#x9898; &#xff1a;"KiCad &#x9ed8;&#x
&#x602f;&#x4e00;&#x4e2a;&#x65b0;&#x4e3b; &#x9898; &#xff0c; &#x8bbe; &#x8bal;&#x7528;&#x4e8e;&#x5927;&#x591a;&#x6.
&#xTect; &#x5178;&#x7248;" &#x662f; KiCad 5.1 &#x53ca;&#x66f4;&#x65e9;&#x7248;&#x672¢;&#xT684;&#x9ed8; &#x8bad;&H#
Pcbnew &#x7684;&#x5916;&#x89¢2;&#x1f0c; &#x4eST; &#x53ef; &#xdeeS; &#x5b89; &#x88cS; &#x5176;&#x4ed0;&#xT7528;&#x623

&#x989¢; &#x8272;&#x4e3b; &#x9898; &#x5b58;&#x50a8; &#x5728; &#x4f4d; &#x4e8e; KiCad &#x914d;&#x7f6¢e;&#x76ee;&#x55
Colors &#x5b50;&#x76ee;&#x5{55;&#xde2d;&#x7684; ISON &#x6587;&#x4ef6;&#xde2d; &#x3002; “&#x6253; &#x5f00; &#x4e3
KiCad&#x3002;&#x5982; &#x679¢; &#x6587; &#x4ef6; &#x662f;&#x6709;&#x6548;&#x7684; &#x989¢C; &#x8272; & #x4e3b; &#x989

&#x8981;&#x521b;&#x5efa;&#x4e00;&#xde2a; &#x6500; & #xT7684; &#x989¢; &#x8272; &#x4e3b;&#x9898; &#x{f0c;&#xdece; &#x9:
&#txde3a; &#x4f60;&#xT684;&#x4e3b;&#x9898; &#x8f93;&#x5165;&#x4e00;&#xde2a;&#x540d; &#xT10; &#xff0c;&#x7136;&#x5¢
&#x65b0;&#x4e3b;&#x9898; &#x4e2d; &#xT684;&#x989¢; &#x8272;&#x5c00;&#txdece;&#x460;&#x521b;&#xSefa; &#x65b0;&#x4

&#x8981;&#x66f4;&#x6539;&#x989¢; &#x8272; &#xff0c; &#x8bf7;&#x53cc;&#x51fb;&#x6216;&#x4e2d;&#x952¢;&#x5355;&#X5
&#x9ed8;&#x8bad;” &#x989¢; &#x8272; &#x4e3b; &#x9898; &#x4e2d; &#xT7684; &#x76f8;&#x5e94;&#x6761;&#x76ee;&#x3002;

&#x989¢; &#x8272;&#x4e3b; &#x9898; &#x4f1a;&#x81ea;&#x52a8; &#x4fdd; &#x5b58; &#xtT1b; &#x5153;&#x60a8;&#x5173;&#x9-
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8.1.4 &i#x64cd;&#x4f5c;&#x63d2;&#x4ef6;

[i RIFRE v oA X

b B RELR &% #31 P
RIFIMEE (SR
e @ ] Generate Interactive HTML BOM Read PCB | Generate interactive HTML page with BOM table and pcb drawing. |/home/taotieren. /.l
v PCB&HAE
BRER
SBER
e

AR

Omik(C) = v @WEQ)

KiCad PCB &#x7f16;&#x8f91;&#x5668;&#x652f; &#x6301;&#x7528; Python &#x7f16;&#x5199;&#x7684;&#x63d2;&#x4ef6; &#xf]
&#x8fd9; &#x4e9b; &#x63d2;&#x4ef6; &#x53ef; &#txdees; &#xAf 71, &#xT528;&#x5185; &#xTf6e;&#xT684;&#x63d2;&#x4ef0; & #x54
KiCad &#x7ae0;&#x8282;&#xff09; &#xff0c;&#x6216;&#x8005;&#x5c00;&#x63d2;&#x4ef0; &#x6587; &#x4ef6;&#x653e;&H#x5728;
&#x8beb;&#x89c1;&#x4e0b;&#x9762;&#xT684;&#x811a;&#x672¢;&#x90e8; &#x5206;&#x3002;

&#x6bef;&#xde2a; &#x88ab; &#x68c0; &#x6d4b; &#x5230;&#xT7684;&#x63d2; &#x4ef6; &#x90fd; &#x4f1a;&#x5728; &#x8fd9; &#x4e
&#x63d2;&#x4ef6;&#x53ef;&#xdeeS; &#x5728; PCB &#x7f16;&#x8f91;&#x5668;&#x7684;&#x9876;&#x90e8;&#x5deS; &#x5177,
&#x5982; &#x679c; &#x4e00; & #xde2a; &#x63d2;&#x4ef0;&#xT684; "&#x663€e;&#x793a;&#x6309;&#x94ae;" &#x63a7;&#x5236;&
"&#x5deS; &#x5177;" > "&#x5916;&#x90e8; &#x63d2; &#x4ef6;" &#x83dc;&#x5355;&#x4e2d;&#x8bbf;&#x95¢ee;&#x3002;

&#x5217;&#x8868;&#x5€95;&#x90e8;&#x7684;&#xTbad; &#x5934; &#x63a7;&#x5236;&#x5141;&#x8bb8; &#x6539; &#x53d8; & #:
&#x6587;&#x4ef6;&#x5939; &#x6309; &#x94ae; &#x5c06;&#x542f; &#x52a8; &#x4e00; &#xde2a; &#x6587; &#x4ef6;&#x8d44; &#x6
&#x5237;&#x65b0;&#x6309;&#x94ae; &#x5c06;&#x626b; &#x63cf; &#x63d2; &#x4ef6; &#x6587; &#x4ef6;&#x5939; &#x4e2d; &#X7

8.1.5 &#x539f;&#x70b9;&#x548c;&#x8f74;

7] RIFRE [ N )
W ERER
FARFIALIEIR EiERA
i 7L/ BESHEER

v PCBiREHE GRS
BRER
smEm W
e BAE
R =)
Y
@ L
BT

O EGH(C) || v WE(0)

&#x663e;&#x793a; &#x539f; &#xT0b9; &#xffla; &#x51b3;&#x5b9a;&#x5728;&#x7f16;&#x8f91;&#x753b;&#x5e03; & #x4e2d;&#>
&#x9875;&#x9762;&#x539f; &#xT0b9; &#x56fa; &#x5b9a;&#x5728;&#x9875;&#x9762;&#x7684;&#x89d2; &#x843d;&#x3002;
&#xT528;&#x6237;&#x53ef;&#txdees; &#xTb; &#x52a8;&#x94bb; &#x53d06;/&#x653¢e; &#xTT6e; & #x6587 ;& #x4ef0; &#x539f; &#xT

X &#x8f74; &#xffla; &#x63a7;&#x5236; X &#x5750;&#x6807;&#x5411;&#x53F3; & #x8fd8; &#x062f;&#x5411;&#x5de6;&#x589¢;
Y &#x8f74; &#xffla; &#x63a7;&#x5236; Y &#x5750;&#x6807;&#x662f;&#x5411;&#xde0a;&#x8fd8;&#x662f;&#x5411;&#x4e0b;
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8.2 &#x81ea;&#x5b9%a;&#x4e49;&#x8bbe;&#x8bal;&#x89c4;&#x5219;

KiCad’s custom design rule system allows creating design rules that are more specific than the generic rules available in the
Constraints page of the Board Setup dialog. Custom design rules have many applications, but in general they are used to apply
certain rules to a portion of the board, such as a specific net or netclass, a specific area, or a specific footprint.

&#x8lea;&#x5b9%a;&#x4ed9;&#x8bbe; &#x8bal ; &#x89cd; &#x5219;&#x5b58;&#x50a8; &#x5728;&#x4e00;&#xde2a; &#x6269; & #x.
kicad_dra &#x7684;&#x5355;&#x72ec;&#x6587;&#xdef6;&#x4e2d;&#x3002;&#x5f53;&#x60a8;&#x5f00;&#x59ch; &#x5411;&
kicad_dra &#x6587;&#x4ef6;&#xdele; kicad_pcb &#x548c; kicad_pro &#x6587;&#x4ef6;&#x4e¢00;&#x8d77;&#x4fdd;&H#

Note
kicad_dra &#x6587;&#x4ef6;&#x7531; KiCad &#x81ea;&#x52a8;&#x7bal;&#x7406;&#xff0c;&#x4e0d;&#x5e94 ;&#x4f7f;&#x7528;8
&#x59ch;&#x7ec8;&#tx4f7f;&#x7528;&#x7535;&#x8def;&#x677f;&#x8bbe;&#x7f6e;&#x5bf9;&#x8bdd;&#x6846;&#x7684 ;&#x81ea;&#x

8.2.1 &ix81ea;&#x5b9a;&#x4e49;&#x89c4;&#x5219;&#x7116;&#x8f91;&#x5668;

&#x8lea;&#x5b9%a;&#x4e49;&#x89c4; &#x5219;&#xTf16;&#x8191;&#X5668;&#x4f4d;&#x4e8e;&#x7535;&#x8def; &#x67 71, &#x8L

&#x6700;&#x597d;&#x5728;&#xT116;&#x8f91;&#x81ea;&#x5b%a;&#x4e49;&#x89c4; &#x5219;&#x540e; &#x4fTf;&#x7528;
&#x68c0; &#x67e5; &#x89cd; &#x5219; &#x8bed; &#x6cd5; &#x6309;&#x94ae; &#xff0c;&#xdee5;&#xT86e;&#x4fdd;&#x6¢cal;&#

8.2.2 &i#x81ea;&#x5b9%a;&#x4e49;&#x89c4;&#x5219;&#x8bed;&#x6cd5;

&#x81ea;&#x5b9%a;&#x4ed9; &#x8bbe;&#x8bal;&#x89c4; &#x5219;&#x8bed; &#x8a00;&#x57fa;&#xde8e; s &#x8B68;&#x8fbe; &
&#x6761; &#txdef6; &#xff0c;&#xdeeS;&#x53ca; &#x4e00;&#xde2a; &#x5b9a;&#x4e49;&#x898 1 ;&#x5e94; &#x7528; & #x4e8e; &#X5.
&#HxTeab; &#x675f;&#x3002;

&#x8be5;&#x8bed; &#x8a00; &H#xALTT; &#x7528;&#x5706;&#x62ec; &#x53f7; ( ( &#x548c; ) ) &#x6765;&#x5b9a;&#x4e49;&#x76f8
( &#x5fcS;&#x987b;&#x6709;&#x5339;&#x914d;&#x7684; ) &#x3002;&#x5728;&#x5b50;&#x53e5;&#xde2d; &#xff0c; &#x6807;8
" &#x6216; 7 &#x5F15;&#x8d77;&#x6765;&#xff0c; &#txdeSf;&#x53ef; &#txdeeS; &#x4e0d; &#x52a0; &#x5f15; &#x5317; &#x3002; &4
" &H#xAf5¢; &#x4e3a;&#x5916;&#x5115;&#x5317; &#x5b57 ;& #xXTb26; &H#XfT0C; &#XATTT;&#xT7528; ' &#x4f5c;&#xde3a;&#x5185;&#
(&#x53cd; &#xdedb;&#txdeab; &#x7136;)&#x{f0c; &#xdece; &#x800c;&#x5b9e; &#x73b0; &#x5355;&#x5c42; &#x5d4c; &#x5957 ;& #X

&#x5728;&#x4e0b; &#x9762; &#x7684; &#x8bed; &#x6cdS; &#x63ctf; &#x8fT0; &#x4e2d; &#xff0c;< &#x5cl6; &#x62ec; &#x53f"
> &#x4e2d;&#x7684;&#x9879; & #x8868; &#x793a;&#x5fc5;&#x987b;&#x5b58;&#x5728;&#x7684;&#x6807;&#x8bb0; &#xff0c; [
&§#x65b9; &#x62ec; &#x53f7; ] &#x4e2d;&#xT7684;&#x9879;&#x8868;&#x793a;&#x53ef;&#x9009;&#x6216;&#x4ecS;&#x6

&#x8lea;&#x5b9%a;&#x4ed9;&#x89c4; &#x5219;&#x6587; &#x4ef6; &#x5fc5; &#x987b; & #xdeeS; &#x5b9a; & #x4e49;&#x89cd; &#x5
&#txdece; KiCad 6.0 &#x5f00;&#x59¢ch; &#xfT0c; &#x7248; &#x672¢; &#x0662f; 1 &#x3002; &#x7248;&#x672¢;&#x5934;&#x7684 ;&
(version<number>) &#x3002;&#x56e0;&#x6b64;&#xff0c;&#x5728; KiCad 6.0 &#x4e2d; &#xff0c;&#x6807;&#x9898;&#x5e¢94

(version 1)

&#Hx5728;&#xT7248;&#x672¢; &#x6807;&#x9898; & #x4e4b; &#x540e; &#x{T0c; &#x60a8; &#x53ef; &#x4eeS; &#x8f03; &#x5165; &#x4

&#x41f8b; &#x5982; &#xff0c; &#x5982;&#x679¢; &#x60a8;&#x521b;&#x5efa; &#x4e00;&#x6761;&#x89c4; &#x5219;&#x6765;&#Xx9
HV &#x4e2d;&#x7684;&#x5e03;&#x7ebf;&#xdele; &#xdefb; &#x4155;&#x5176;&#x4ed6;&#x 751 &#xTedc; &#xde2d; &H#xT684 ;&4
HV &#x7151;&#xTedc; &#xde2d; &#xT7684;&#x5e03;&#xTebf; &#x843d; &#x5728;&#x89c4; &#x5219;&#x533a;&#x57df;&#x5185;&

&#x6bcf; &#x6761;&#x89c4; &#x5219;&#x5fc5;&#x987Tb; &#x6709; &#x4e00; &#x4e2a; &#x540d; &#xT90; &#x548c; &#x4e¢00;&#x4
&#xTeab; &#x675f; (constraint) &#x5b50;&#x53e5;&#x3002;&#x8bes;&#x540d;&#x79f0;&#x53ef; &#xdeeS; &#x662f;&
DRC &#x62a5;&#x544a;&#x4e2d; &#x5f15;&#x7528;&#x8beS; &#x89c4;&#x5219;&#x3002;s #x7ecab; &#x675f; (constrail
&#x5b9a;&#x4e49;&#x4e86;&H#x89c4; &#x5219;&#x7684;&#x884c;&#xde3a;&#x3002;&#x89c4; &#x5219;&#x8fd8;&#x53ef; &#x4
&#x6761; &#x4ef6; (condition) &#x5b50;&#x53e5;&#xff0c;&#x51b3;&#x5b%a;&#x54ea;&#x4e9b;&#x5bf9;&#x8cO1;&#:
&#x5cd42; (layer) &#x5b50;&#x53e5;&#xff0c;&#x6307;&#x5b%a;&#x8bes;&#x89c4;&#x5219;&#x9002;&#x7528;&#x4e8¢e;d




PCB &#x7f16;&#x8f91;&#x5668; 65/ 91

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

&#x5b9a;&#x5236;&#x89c4; &#x5219;&#x6587; &#x4ef6;&#x8fd8; &#x53ef; &#xdeeS; &#x5305;&#x62ec; &#x063cf; &#x8fF0;&#x89
# &#x5b57;&#xTb26;&#x5f00;&#x5934; &#x7684;&#x884c;&#x8868;&#x793a; (&#x4e0d;&#x5305;&#x62ec; &#xTaTa;&#x683c;)!

# Clearance for 400V nets to anything else
# 400V <

&#xT7f51; &#x7edc; &#xdele; sHxdefb; &#x4£55; &#x5176; &#x4ed6; &#x7f51; &#xTedc; &#xdedb; &#x95f4; &#x7684;
(rule HV

(condition "A.NetClass == 'HV'")

(constraint clearance (min 1.5mm))))

8.2.2.1 &iix56fe;&#x5c42;&#x5b50;&#x53e5;

&§#x5cd42; (layer) &#x5b50;&#x53e5;&#x786¢;&#x5b%a;&#x89c4;&#x5219;&#x5c06;&#x5bf9;&#x54¢ea;&#x4e9b;&#x5c42;¢
&#xTeab; §#x675f; (constraint) &#x5b50;&#x53e5;&#x4e2d;&#x8fdb;&#x884c;&#x6d4b;&#x8bdS;&#xff0c;&#x4f46;&
&§#x5c42; (layer) &#x5b50;&#x53e5;&#x6548;&#x7387;&#x66f4;&#x9ad8;&#x3002;

&#x5cd42; (layer) &#x5b50;&#x53e5;&#x7684;&#x503¢;&#x53ef;&#xdeeS; &#x062f;&#xdefb; &#x4155;&#xTebf;&#x8def; &4
(F.Cu &#x548c; B.Cu ) &#x5339;&#x914d;&#x7684;&#x5feb; &#x6377;&#x65b9;&#x5f0f; £ #x5916; (outer) &#xff0c;&#x4
&#x5185; (inner) &#x3002;

&#x5982;&#x679¢; &#xTT01;&H#xT565; s #x5c42; (layer) &#x5b50;&#x53e5;&#xff0c;&#x5219;&#x8beS;&#x89c4;&#x5219;
&#x4e0b;&#x9762; &#x602f; &#x4e00;&#x4e9b; &#x793a; &#x418b; &#xff1a;

# Do not allow footprints on back layer (no condition clause means this rule always applies ¢
)
# &#x4e0d; &#x5141; &#x8bb8; &#x5728; ¢#x5e95; ¢#x5c42; &#x4ela; &#x7559; &#x4el0b; &#x5c01; &#x88c5; <«
( «
&#x65e0; &#x6761; &#x4ef6; &#x5b50; &#x53e5; &#x8868; &#x793a; &#x6b64; &#x89c4; &#x5219; &#x59ch; &#x7ec8;

(rule "Top side footprints only"
(layer B.Cu)
(constraint disallow footprint))

# This rule does the same thing, but is less efficient
#

&#x60064; &#x89c4d; &#x5219; &#x6267; &#x884c; &#x76f8; &#x540c; &#x7684; &#x64cd; &#x4f5c; &#xff0c; &#x4f46;
(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)
# &#x5916; &#x5c42; &#x95f4; &#x9699; &#x8f83; &#x5927; ( <+
&#x5185; &#x5c42; &#x95f4; &#x9699; &#x7531; &#x7535; &#x8def; &#x677f; &#x6700; &#x5c0f; &#x95f4; &#x9699; ¢

(rule "clearance_outer"

(layer outer)
(constraint clearance (min 0.25mm)))

8.2.2.2 &#x6761;&#x4ef6;&#x5b50;&#x53e5;

&#x89c4; &#x5219; &#x6761;&#Hxdef6; &#x602f;&#x4e00;&#x4e2a;&H#x5305;&H#x542b; &#x5728; &#x6587 ;& #x672¢; &H#x5b57 ;& #
&#x8beS; &#x8868; &#x8fbe; &#xSTOf; &#x662f; &#x9488; &#x5bf9; &#x8bbe; &#x8bal;&#x89c4; &#x5219;&#x68c0;&#x67e5; &#x5¢
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&#xAf8b; &#x5982; &#xffOc; &#x5f53;&#x68c0;&#x67€5;&#x94dc; &#x5bf9; &#x8cO1 ;& #xdedb; &#x95(4;&#xT684;&#x95(4;&#x96
&#x5982; &#x679¢; &#x5b58; &#x5728; &#x4e00;&#xdea;&#x81ea;&#x5b%a; &#x4e49; &#x89c4; &#x5219; &#xff0c;&#x5176;&#x8

&#x88ab;&#x6d4b; &#x5bf9;&#x8c61;&#x5728;&#x8868;&#x8fbe; &#x5T0f; &#x8bed; &#x8a00;&#x4e2d; &#x79f0; &#x4e3a;

A &#x548c; B&#x3002;&#x8fd9;&#xde24;&#xde2a; &#x5bf9;&#x8cO1;&#x7684;&#x987a;&#x5e8f; &#x5¢76;&#x4e0d;&#x91cd;&
A &i#x4de3a;&#x5e03; &#x7ebf; &#xff0c;B &#xde3a;&#x8fc7;&#x5b54;&#x3002; &#x6709;&#x4e00;&#x4e9b; &#x8868;&#x8fbe; &1
AB &#x4f5c;&#xde3a;&#x5bf9; &#x8c61;&#x540d;&#x3002;

&#x6761;&#x4ef6; &#x4e2d; &#xT684;&#x8868;&#x8fbe; &#x5TOf; &#x5fcS; &#x987b; &#x89¢e3; &#x6790; & #x4e3a;&#x5¢03; &#x5¢
(&#x771f; (true &#x6216; false )&#x3002;&#x5982;&#x679c;&#x8868;&#x8fbe;&#x5{0f;&#x89¢e3;&#x6790;&#x4e3a;
t rue&#xffOc; &#x5219;&#x89c4; &#x5219;&#x5e¢94; &#x7528; &#tx4e8e; &#xTed9; &#x5b9a; &#x7684; &#x5bf9; &#x8c61;&#x3002.

&#x6bcf;&#x4e2a; &#x88ab; &#x6d4b; &#x5bf9; &#x8c61; &#x90fd; &#x6709;&#x53ef; &#xdees; &#xObd4; &#x8f83;&#x7684;

&#x5c5e; &#x6027 ; &#xIf0c; &#xdees; &#x53ca;&#x53ef; &#xdeeS; &#x6267;&#x884c; &#xT7279;&#x5b9a; &#x6d4b; &#x8bdS; &#x7
&#x51fd; &#x6570;&#x3002; &#x5¢5e;&#x6027; &#x548¢; &#x511d; &#x6570;&#x7684; &#x4171;&#x7528;&#x8bed; &#x6cd5; &#x!
<object>.<property> &#x548c; <object>.<function> ([arguments]) &#x3002;&#x8bd];&#x8005;&#x6ce8;&#x{f1
<&#x5bf9; &#x8chl;>.<&#x5che; &#x6027; > &#x548¢c; <& #x5bf9; &«#x8cb61l;>.<&#x51fd; &#x6570;> ([&#x53c2

Note
&#x5f53;8#x60a8;8#x5728;&#x6587;&#x672C;&#x716;8#x8f91;&#x5668; ( A.&#x3001;B. &#x6216; AB. )
&itxde2d;&#x952e;&#x5165; <& #x5bf9; &#x8c61l; (object)>. &#x65(6;8#xff0c;&#x4f1a;&#x51fa;&#x73b0;&#x4e00;&#x4e2

&H#xATE, &#x7528; &#x5e03; &#x5¢14; &#x8fd0; &#x7b97;&#x7b26; &#x6bd4;&#x8f83;&#x5bf9;&#x8c61;&#x5c5e;&#x6027;&#
C/C++ &#x8bed;&#x6cdS; &#xff0c; &#x5e76;&#x052f;&#x6301; &#xdeeS; &#x4e0b; &#x8fd0; &#x7b97 ;& #xTb26;&#xff1a;

== &#x7b49;&#x4e8¢;
1= &#x4e0d;&#x7b49; &#x4e8¢;

> >= &#x5927; &#x4e8e; &#x3001;&#x5927 ; &#xde8e; &#x6216;&#x7b49;&#x4e8¢;
<, \<= &#x5c0f; &#x4e8e;&#x3001;&#x5c0f; &#x4e8e;&#x6216;&#xTb49;&#x4e8e;
&& &#x548c;

[ &#x6216;

&#x4f8b; &#x5982; &#xff0c;A . NetClass == "HV’ &#x5c06;&#x9002;&#x7528;&#xde8e;&#xdefb; &#x4155;&#x5¢c5¢;&#xde8e
"HV" &#xTf51;&#x7cTb; &#x7684;&#x5bf9; & #x8cO61;&#xff0c;A . NetClass != B.NetClass &#x5c06;&#x9002;&#x7528;&#:

&#x6709;&#x4e9b; &#x5c5e;&#x6027; &#x8868;&#x793a;&#x7269;&#x7406;&#x6d4b; &#x9 1 cf; &#xff0c; &#x6bd4; &H#x5982; &#X5
&#x5728;&#x8fd9; &#x4e9b; &#x5c5e; &#x6027; & #txde0a; &#xffOc; &#x5355; &#xdfdd; &#x540e; &#xTf00; &#x53ef;&#xdee5;&H#x5
&#x5982;&#x679¢; &#x6cal ; &#x6709;&#xAfT71;&#x7528;&#x5355; &#x4f4d; &#x540e; &#xTT00; &#xff0c; &#x5c5e; &#x6027; &#xT76
&#x652f;&#x6301;&#xdeeS; &#x4e0b; &#x540e; &#x7100; &#xff1a;

mm &#x6beb;&#x7¢73;

mil, th &#x5343;&#x5206;&#x4edb; &#x4e00;&#x82f1;&#x5bf8; (mils)
in, " &#x82f1;&#x5bf8;

deg &#x5ea0;

rad &#x5127;&#x5€ea6;
Note

&#x81ea;&#x5b9a;&#x4e49;&#x8bbe;&#x8bal;&#x89c4;&#x5219;8#x4e2d;&#x4f7f;&#x7528;&#x7684;&#x5355;&#x4f4d;&#x72eC;&1
PCB &#x716;&#x8f91;&#x5668;&#x4e2d;&#x7684;&#x663e;&#x793a;&#x5355;&#x4f4d;&#x3002;

8.2.2.3 &i#x7eab;&#x675f;

&#x89c4; &#x5219;&#x7684; &#xTea6; &#x675f; &#x5b50;&#x53e5;&#x5b9a;&#x4e49;&#x4e86;&#x89c4; &#x5219;&#x5728;&#
&#HxTeab; &#x675f; &#x7c7b; &#x578b; &#x548c;&#x4e00;&#xdea;&#x6216;&#x591a;&#xde2a;&#x8bbe;&#xT7f6e;&#xTead;&#x
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(&#x5982; & #x95f4; &#x9699;
)&#x3002;

&#x8bb8;&#x591a;&#x7eab;&#x6751;&#x6761;&#x4ef6;&#xT684;&#x53¢2;&#x6570;&#x6307;&#x5b9%a;&#x4e86;&#x4e00;&#x~
&#x8fd9; &#x4e9b; &#xTeab; &#x675f;&#x6761;&#x4ef6;&#x652f;&#x6301;&#x6700;&#x5c0f; &#x503¢;&#x3001;&#x6700; & #x4
"min/opt/max" &#xff09;&#x3002; &#x6700;&#x5c0f; &#x548c; &#x6700; &#x5927; &#x503c;&#x7528;&#x4e8e;&#x8bbe;&#x8b:
DRC &#x9519;&#x8bef;&#x3002; &#x6700; &#x4f18; &#x503¢;&#xdecS;&#x7528;&#x4e8e;&#x67d0;&#x4e9b;&#xTead;&#x675
KiCad &#x9ed8;&#x8bad; &#x4f7f;&#xT7528;&#x7684; "&#x6700;&#x4118;" &#x503¢;&#x3002; &#x41f8b;&#x5982;&#xff0c;&#x6
diff_pair_gap &H#x662f;&#x7531;&#x5e03;&#x7ebf;&#x56068;&#x5728;&#x653¢;&H#xTf0e;&#x65b0;&#x7684;&#x5dee; &#x5
&#x5982; &#x679¢; &#x540e; &#x6765; &#xdfee; &#x6539;&#x4e86;&#x5dee; &#x5206;&#x5bf9; &#xff0c; &#x4LT7T; &#x5{97 ; &#x5d
&#x5728;&#x6240;&#x6709;&#x63a5;&#x53d7;&#x6700;&#x5c0f;/&#x6700;&#x5927;/&#x6700;&#x4f18;&#x503¢; &#x7684; & H#

&#x6700;&#x5c0f;/&#x6700;&#x4f18;/&#x6700;&#x5927; &#x503¢; &#x88ab; &#x6307;&#x5b9a;&#x4e3a; (min<value>),
(opt<value>), &#x548c; (max<value>) &#x3002;&#x4f8b;&#x5982; &#x{f0c;&#x5¢03;&#xTebf;&#x5bbd;&#x5eab;&#xTeal

(clearance) &#x3001;8#x5e03; & #x7ebf; &« #x5bbd; &¢#x5ea6; (trace_width)

(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm))&#x{fOc;&#x5982;&#x679c;&#x53¢ea;&#x7
“(constraint track_width (min 0.5mm))&#x3002;

Constraint type Argument type Description

annular_width min/opt/max Checks the width of annular rings on vias.

clearance min Checks the clearance between copper objects of different nets.

KiCad’s design rule system does not permit constraining clearance
between objects on the same net at this time.

To allow copper objects to overlap (collide), create a clearance
constraint with the min value less than zero (for example, —1).
Checks the clearance between footprint courtyards and generates an
error if any two courtyards are closer than the min distance. If a
footprint does not have a courtyard shape, no errors will be generated
from this constraint.

Checks the gap between coupled tracks in a differential pair. Coupled
tracks are segments that are parallel to each other. Differential pair
gap is not tested on uncoupled portions of a differential pair (for
example, the fanout from a component).

Checks the distance that a differential pair track is routed uncoupled
from the other polarity track in the pair (for example, where the pair
fans out from a component, or becomes uncoupled to pass around
another object such as a via).

courtyard_clearananin

diff_pair_gap min/opt/max

diff_pair_uncoupladax

disallow

track + via +
micro_via +
buried_via +
pad + zone +
text + graphic

Specify one or more object types to disallow, separated by spaces.
For example, (constraint disallow track) or
(constraint disallow track via pad). If an object of
this type matches the rule condition, a DRC error will be created.
This constraint is essentially the same as a keepout rule area, but can

+ hole + be used to create more specific keepout restrictions.
footprint
edge_clearance min/opt/max Checks the clearance between objects and graphical items on the
Edge. Cuts layer (the board outline, as well as any board cutouts or
slots defined on that layer).
length min/max Checks the total routed length for the nets that match the rule
condition and generates an error for each net that is below the min
value (if specified) or above the max value (if specified) of the
constraint.
hole min/max Checks the size (diameter) of a drilled hole in a pad or via. For oval
holes, the smaller (minor) diameter will be tested against the min
value (if specified) and the larger (major) diameter will be tested
against the max value (if specified).
hole_clearance min Checks the clearance between a drilled hole in a pad or via and

copper objects on a different net. The clearance is measured from the
diameter of the hole, not its center.
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Constraint type

Argument type

Description

hole_to_hole

min

Checks the clearance between mechanically-drilled holes in pads and
vias. The clearance is measured between the diameters of the holes,
not between their centers. HDI vias (microvias, blind vias, and buried
vias) are not tested by this constraint.

silk_clearance

min/opt/max

Checks the clearance between objects on silkscreen layers and other
objects.

skew

max

Checks the total skew for the nets that match the rule condition, that
is, the difference between the length of each net and the average of all
the lengths of each net that is matched by the rule. If the absolute
value of the difference between that average and the length of any
one net is above the constraint max value, an error will be generated.

track_width

min/opt/max

Checks the width of track and arc segments. An error will be
generated for each segment that has a width below the min value (if
specified) or above the max value (if specified).

via_count

max

Counts the number of vias on every net matched by the rule
condition. If that number exceeds the constraint max value on any
matched net, an error will be generated for that net.

8.2.3 &#x5bf9;&#x8c61;&#x5c5e;&#x6027;&#x548c¢;&#x51fd;&#x6570;&#x53¢c2;&#x8003;

&#x53ef; &#xdeeS; &#x5728;&#x81ea;&#x5b9%a; &#x4e49; &#x89c4; &#x5219; &#x8868; &#x8fbe; &#x 5T0f; &#xde2d; &#x6d4b; &#x 8l

8.2.3.1 &#x5e38;&#x89c1;&#x5c5e;&#x6027;

&#x8fd9;&#x4e9b; &#x5c5e;&#x6027;&#x9002;&#x7528; & #x4e8e;&#x6240;&#x6709; PCB &#x5bf9;&#x8c61;&#x3002;

&#x5c5e; &#x602]

7 &H#x6570; &H#x636

b &HXGATh RHRSITOD ;

Layer

string

&#xSbF9; &#x8c61;&#x6240;&#x5728;&#xT684 ;& #x677f;&#x5¢42;&#x3002; &4
&#x8beS5;&#x5c5e;&#x6027;&#x5c06;&#x8fd4; &#x56de;&#xTb2c; &#x4e00;&#
(&H#x418b; &#x5982; &#xff0c; &#x5bf9;&#x4e8e; &#x5927;&#x591a;&#x6570;&H
F.Cu )&#x3002;

tx5bf9;&
x5¢42;
x901a;&

Locked

boolean

&#x5982; &#x679¢; &#x5b19; &#x8cO1;&#x5df2;&#x9501;&#x5b9%a; &#xtf0c; & #x
True&#x3002;

(5219;&:

Parent

string

&#x8fd4;&#x56de; &#x0b64; &H#x5b; &#x8cO1;&#x7684;&#x7236;&#x5bf9; &#,

x8cOH1;&

Position_X

dimension

&#x5bf9; &#x8c61;&#x539f;&#x70b9;&#x5728; X

&#x8f74;&#xde0a; &#x7684; &#x4f4d; &#xT16e; &#x3002; &#x8bf7; & #x6ce8; &#X
&#x4f8b; &#x5982; &#xff0c; &#x5c01;&#x88c5;&#x7684;&#x539f; &#x70b9; &#3
(0, 0) &#x5750;&#x6807;&#x7684;&#x414d; &#x716e;&#xff0c;
&H#xA146;&H#x0021;&#x5¢c01; &#x88cS5; &#xT7684;&#x8bbe; &#x8bal ;&#x53ef; &#

(610f; &4
X662f; &

x80fd; &

Position_Y

dimension

&#x5bf9; &#x8c61;&#x539f;&#xT0b9;&#x5728; Y

&#x8f74;&#xde0a; &#x7684; &#x4f4d; &#xTT6e; &#x3002; &#x8bf7; & #x6ce8; &#H
&#x59ch; &#xTec8; &#x5728;&#x5185;&#x90e8; &#x417f,&#x 7528 &#x4ece; &#
Y &#x5750;&#x6807;&#xff0c;

&#x5373; &#x4A1T71; &#x60a8; &#x5df2; &#x5c00;&#x8bbe; &#x7f6¢e;&#x914d;&#X
Y &#x5750;&#x6807;&#x3002;

(610f;&#
x5c4f; &

X 7f6e; &4

Type

string

"&#x5c01;&#x88c5; (Footprint)", "&#x710a;&#x76d8; (Pad)",

"&#x56fe; &#x5162;&#x562;&#x72b6; (Graphic Shape)",

"&#x7535;&#x8def; &#x6771,&H#x6587;&#x672c; (Board Text)",
"&#x5c01;&#x88c5;&#x6587;&#x672c; (Footprint Text)", "&#x6577;&#x94dc;
(Zone)", "&#x5e03;&#x7ebf; (Track)", "&#x8fc7;&#x5b54; (Via)",
"&#x6577;&#x94dc; (Zone)", &#x6216; "&#xTecd;&#x5408; (Group)"
&#xdedb; &#x4e00;.
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8.2.3.2 &itx8fde;&#x63a5;&#x7684;&#x5bf9;&#x8c61;&#x5c5e;&#x6027;

&#x8fd9; & #x4e9b; &#x5c5e;&#x6027;&#x9002;&#x7528; & #x4e8e;&#x53ef; &#xdeed; &#x5200;&#x914d; &#xTf51; &#xT7684; &#x9

&#x5c5e; &#x602]

7;&#x6570; &#x636

b &HXGATH RHRSITOD ;

Net

integer

&#x94dc; &#x5b19; &#x8c61;&#xT684; &#x 7151 ;&#xTedc;&#x7801;&#x3002;
&#x8bf7;&#x6ce8; &#x610f;&#xff0c; &#x4e0d;&#x80fd; &#x419d; &#x8d56;&#x
Net

&#x53ef; &#xdeeS; &#xT528;&#x6765;&#x6bd4; &#x8f83; &#x4e24; &#xdea; &#
&#x4f8b;&#x5982; A . Net == B.Net &#x6bd4; A.NetName ==
B.NetName &#x5feb;&#x3002;

7E51;&#

x6027;&

NetClass string &#x94dc; &#x5bf9; &#x8c61;&#xT684;&#xTf51 ;&#xTedc; &#xTcTb; &#x7684;&#x540d;&
NetName string &#x94dc; &#x5b19; &#x8c61;&#xT684; &#xT151;&#xTedc; &#x540d; &#x7910; &#x3002;
8.2.3.3 &##x5c01;&#x88c5;&#x5¢c5e;&#x6027;
These properties apply to footprints.
&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxGIThH RHSTTGD ;
Clearance_Ove rhmdasion &#xde3a;&#x5¢c01;&#x88cS; &#x8bbe; &#x7f6e;&#x7684; &#x94dc; &#x95f4; &#Kx9699;&
Orientation double &#x5c01;&#x88c5; &#xT7684;&#x65b9;&#x5411; (&#x65ch;&#x8f6c;)
(&#x5355; &#x4f4d; &#xffla;&#x5ea6;)&#x3002;
Reference string &#x5c01;&#x88cS; &#x7684; &#x4f4d; &#x5317;&#x3002;
Solderpaste_Malmensiowerride &#x4e3a;&#x5c01;&#x88c5;&#x8bbe;&#x7f6e;&#x7684;&#x710a;&#x818f;&#x8fb9;&
Solderpaste_MalimensiBmt i o_ Oy &dxitdda; &#x5c01;&#x88c5;&#x8bbe; &#x7f6e;&#x7684;&#x710a;&#x818f;&#x4f59;&
Thermal_Relie fdifh@psion &#xde3a;&#x5c01;&#x8f6c; &#x8bbe; &#xT7f6e; &#x7684;&#x6563;&#x70ed; &#K95f4 ;&
Thermal_Relie fdithendibn &#xdeda;&#x5c01;&#x88c5;&#x8bbe; &#xT7f6e; &#x7684;&#x6563;&#x70ed; &#x8fde; &
Value string &#x5c01;&#x88c5;&#x7684; "&#x503c;"
&#x5b57;&#x6bb5;&#x7684;&#x5185;&#x5bb9; &#x3002;

8.2.3.4 &#x710a;&#x76d8;&#x5c5e;&#x6027;

These properties apply to footprint pads.

&#x5c5e; &#x602]

7 &H#x6570; &H#x636

b &HXGATh RHRSTOD ;

Clearance_0Ovqg

rdimdnsion

&#xde3a;&#x710a;&#x76d8;&#x8bbe; &#x7f6e;&#xT684; &#x94dc; &#x954; &H#]

x9699;&

Fabrication_H

rsbidRgrty

"&#x65¢e0;"&#x3001;"BGA

&#x710a;&#x76d8;" &#x3001;" &#x57fa; &#x51c6;,
&#x5168;&#x5¢40;&#x5230;&#x7535;&#x8def; &#x677f;" &#x3001;" &#x57fa;&
&#x672¢;&#x5730;&#x5230;&#x5c01;&#x88c5;"&#x3001;" &#x6d4b; & #x8bd5;
"&#x6563;&#x70ed; &#xT7247;&H#xT10a;&#x76d8;" &#x3001;" &#x8702;&#x7a9(
&#xdedb;&#x4e00;&#x3002;

r#x51c6:
&#x70b!
(& #HXT2L

Hole_Size_X

dimension

&#x710a;&#x76d8;&#x5728; X
&#x8f74;&#x4e0a; &#xT7684;&#x901a;&#x5b54;/&#x69fd; &#xT684;&#x5927;&

#x5c0f;&

Hole_Size_ Y

dimension

&#x710a;&#x76d8;&#x5728; Y
&#x8f74;&#txde0a; &#xT7684;&#x901a;&#x5b54;/&#x691d; &#x7684;&#x5927 ;&

#x5c0f;&

Orientation

double

&#xT710a;&#x76d8;&#x7684;&#x65b9;&#x5411; (&#x65ch;&#x8f6¢;)
(&#x5355; &#x4f4d; &#xff1a;&#x5ea6;)&#x3002;

Pad_Number

string

&#x710a;&#x76d8;&#x7684;
"&#XTE16;&#x5317;" &#xff0c; &#x53ef; &#xdees; &#x662f;&#xXx5b57; &#XTb26; &4
(&#x4f8b; &#x5982; &#xff0c;BGA &#x4e2d;&#x7684; "A1")&#x3002;

tx4e32;

Pad_To_Die_L¢g

rdjimiension

&#x710a;&H#x76d8;&#x7684;
"&#x710a;&#xT76d8;&#x5230;&#x82af; &#x7247;&#x957f; &#x5ea6;"
&#x5c5e;&#x6027;&#xT7684;&#x503¢; &#xff0c; &#x5b83; &#x662f; &#x5728 ;&#

x8bal;&
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&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxG3ThH $RHHSTTED ;
Pad_Type string "&#x901a;&#x5b54;" &#x3001;" &#x8d34; &#xT7247;" &#x3001;" &#x67 71, &#x81h9; & #x 8
&#x6216;
"&#x975¢e; &#x5bfc; &#x901a;&#x5b54; &#xff0c; &#x673a;&#x68b0;"
&#xdedb; &#x4e00;&#x3002;
Pin_Name string &#x710a;&#x76d8;&#x7684; &#x540d;&#x7910;
(&#x901a;&#x5e38;&#x6062f; &#x539f; &#x7406;&#x56fe; &#x4e2d; &#x7618;&#x5¢94 ;&
Pin_Type string &#x710a;&H#x76d8;&#x7684;&#x7535;&#x6c14;&#xTcTb;&#x578b;
(&#x901a;&#x5e38;&#x53d6;&#x81ea; &#x539f; &#xT7406;&#x56fe; &#x4e2d; &#xT6f8;8
"&#x8193;&#x5165;"&#x3001;" &#x8f93;&#x51fa;" &#x3001;" &#x53cc; &#x54 1|1 ;" &#x3
"&#x7535;&#x6€90;&#x8f93;&#x5165;" &#x3001;" &#x7535;&#x6e90; &#x 81931 &#xX5 11
&#x6216; "&#x672a;&#x8fde;&#x63a5;" &#xdedb;&#x4e00;&#x3002;
Round_Radius_|Riouble &#x5bf9;&#x4e8e; &#x5706;&#x5162;&#xT77e9;&#x5162;&#x710a;&#x76d8;&#Kft0c; &+
Shape string "&#x5706;&#x5162;" &#x3001;" &#xT7e9;&#x5f62;" &#x3001;" &#x692d;&#x5700; &H#xXS5
&#x6216; "&#x81ea;&#x5b%a;&#x4e49;" &#xdedb;&#x4e00;&#x3002;
Size_X dimension &#x710a;&H#x76d8;&#x5728; X
&#x8f74;&#xde0a; &#x7684;&#x5927;&#x5c0f; &#x3002;
Size_Y dimension &#x710a;&#x76d8;&#x5728; Y
&#x8f74;&#txde0a; &#xT684;&#x5927; &#x5c0f;&#x3002;
Soldermask_Mardimendorerride| &#x4e3a;&#x710a;&#x76d8;&#x8bbe;&#x7f6e;&#x7684;&#x963b;&#x710a;&#x8fb9;&
Solderpaste_MakimensiOwerride &#x4e3a;&#x710a;&#x76d8;&#x8bbe;&#x7f0e;&#x7684;&#x710a;&#x818f;&#x8fb9;&
Solderpaste_MalimensiBat i o_ Oy <&dxitdda; &#x710a;&#x76d8;&#x8bbe; &#x7f6e;&#x7684;&#x710a;&#x818f;&#x8fb9;&
Thermal_Relie fdi@psion &#txde3a;&#x710a;&#x76d8;&#x8bbe; &#x7f6e;&#xT684;&#x6563;&#x70ed; &#x95f4 ;&
Thermal_Relie fdiension &i#txde3a;&#x710a;&#x76d8;&#x8bbe; &#x716e; &#x7684;&#x6563;&#x70ed;&#x8fde; &
8.2.3.5 &i##x5e03;&#x7ebf;&#x548¢;&#x5706;&#x5f27;&#x5c5e;&#x6027;
These properties apply to tracks and arc tracks.
&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxGIThH RHSTTED ;
Origin_X dimension &#x8d77;&#xT0b9;&#x7684; X &#x5750;&#x6807;&#x3002;
Origin_Y dimension &#x8d77;&#x7009;&#x7684; Y &#x5750;&#x6807;&#x3002;
End_X dimension &#xTec8;&#x7009;&#x7684; X &#x5750;&#x6807;&#x3002;
End_Y dimension &#xTec8; &#x70b9;&#x7684; Y &#x5750;&#x6807;&#x3002;
Width dimension &#x5e03;&#xT7ebf; &#x6216;&#x5706;&#x5127;&#xT7684;&#x5bbd; &#x5e¢a6;&#x3002;
8.2.3.6 &4#x8fc7;&#x5b54;&#x5c5e;&#x6027;
These properties apply to vias.
&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxGIThH RHSTTGD ;
Diameter dimension &H#x8FcT; &#x5b54; &#x710a;&#xT76d8;&#xT684; &#xT76f4;&#x5f84; &#x3002;
Drill dimension &#x8fcT; &#x5b54; &#x6210;&#x54¢1;&#x901a;&#x5b54; &#x7684; &#x76f4; &#x5f84 ;&
Layer_Bottom/| string &#x8fcT; &#x5b54; &#x538b; &#x5¢c42; &#xde2d; &#xT7684;&#x6700;&#x540e; &#x4e00;4
Layer_Top string &HXBICT; &#x5b54; &#x538b; &#x5¢c42; &#x4e2d; &#xT684;&#xTb2c; &#x4e00;&#x5¢42;8
Via_Type string "&#x901a;&#x5b54;" &#x3001;" &#x7612;&#x5b54;/&#x5Tcb;&#x5b54;"
&#x6216; "&#x5fae; &#x5b54;" &#xdedb;&#x4e00;&#x3002;

8.2.3.7 &#x8986;8&#x94dc;&#x548¢c;&#x89c4;&#x5219;&#x533a;&#x57df;&#x5c5e;&#x6027;

&#x8fd9; &#x4e9b; &#x5c5e;&#x6027;&#x9002;&#x7528; &#x4e8e;&#x94dc; &#x533a;&#x548¢; &#x975¢; &#x94dc; &#x533a; &#xf

&#x5c5e; &#x602]

7 &#x6570;&#x636

b &HXGATH RHRSITOD ;

Clearance_Ovs

rdimndasion

&#xde3a;&#x8986;&#x94dc;&#x8bbe; &#x7f6e;&#xT684;&#x94dc; &#x954; &H#]

x9699;&
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8.2.3.8 &#x56fe;&#x5(62;&#x5162;&#x72b6;&#x5c5e;&#x6027;

&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxG3ThH $RHHSTTED ;
Min_Width dimension &#x8986;&#x94dc; &#x4e2d; &#x5141;&#x8bb8; &#xT7684;&#x586b;&#x5145;&#x533a;,
Name string &#xT7528;&#x6237;&#x6307;&#x5b9a;&#x7684; &#x540d;&#x7910;
(&#x9ed8; &#x8bad; &#x60c5;&#x51b5;&#x4e0b; &#x4e3a;&#xTa7a;)&#x3002;
Pad_Connectigrstring "&#txTeeT, &#x06271;" &#x3001;" &#x65€0;" &#x3001;" &#x710a;&#x76d8;&H#x65603;&#x7
&#xdedb; &#x4e00;
Priority int &#x8986;&#x94dc; &#xT7684;&#x4118;&#x5148;&#xTeaT;&#x522b;&#x3002;
Thermal_Relie fdithepsion &i#txde3a; &#x8986;&#x94dc; &#x8bbe; &#x716e; &#xT7684;&#x6563;&#x70ed;&#x95f4;&
Thermal_Relie fdilendibn &i#txde3a; &#x8986;&#x94dc; &#x8bbe; &#x7f0e; &#xT684;&#x6563;&#x70ed;&#x8fde; &

&#x8fd9; &#x4e9b; &#x5¢c5e;&#x6027;&#x9002;&#x7528; &#x4e8e;&#x56fe; &#x5162;&#xTebf;&#x3001;&#x5706;&#x527; &#x3(

&#x5c5e; &#x6027; &#x6570; &#x636¢ ; &HxG3ThH SRHHSTTED ;

End_X dimension &#xTec8; &#xT0b9; &#x7684; X &#x5750;&#x6807;&#x3002;

End_Y dimension &#xTec8; &#x7009;&#x7684; Y &#x5750;&#x6807;&#x3002;

Thickness dimension &H#X5162;&H#xT2b6;&#xT53b;&#xTb14;&#x7684;&#x7c97;&#xTecO;&#x3002;

8.2.3.9 &#x6587;&#x672c;&#x5c5e;&#x6027;

&#x8fd9; & #x4e9b; &#x5c5e;&#x6027;&#x9002;&#x7528; & #x4e8e; &#x6587;&#x672c; &#x5bf9; &#x8c61; &#x{T08; &#x5c01; &#x8!

x5219;&

#x3002;

&#x5¢c4

x5219;&

(5219;&:

#x3002;

xffla;" &

&#x5c5e; &#x6027; &#x6570; &#x636¢ ;& H#xG3ThH RHLSTTGD ;
Bold boolean &#x5982; &#x679¢; &#x6587; &#x672c;&#xde3a;&#xTcOT;&#x4f53; &#xff0c; &#3
true&#x3002;
Height dimension &H#XS5b57; &#x4153;&#x4e2d; &#x5D57; &#xXTb26;&#xT684;&#x9ad8; &#x5eab; &4
Horizontal_ Jysstrifgication &#x6c34;&H#x5e73;&#x6587;&#x672¢; &#x5bf9; &#x9150;
(&#x5bf9; &#x9f50;) &#xffla;" &#x5411;&#x5de6;&#x5bf9;&#x9f50;" &#x3001;'
&#x6216; "&#x5411;&#x5313;&#x5bf9; &#x9f50;"
&#xdedb; &#x4e00;&#x3002;
Italic boolean &#x5982; &#x679¢; &#x6587; &#x672c;&#xde3a;&#x659¢; &#x4f53; &#xff0c; &#3
true&#x3002;
Mirrored boolean &#x5982; &#x679¢; &#x6587 ;& #x672¢; &#xde3a;&#x955¢; &#x50cf; &#xff0c; & #y
true&#x3002;
Text string &#x6587;&H#x672¢; &#x5bf9; &#x8c61;&#xT684;&#x5185;&#x5bb9; &#x3002;
Thickness dimension &H#XS5b57; &H#xA153;&#xTb14;&#x5212;&#xT7684;&#x7c97;&#xTecO;&#x3002;
Width dimension &H#X5b57; &H#x4153;&#x4e2d; &#x5D57; &#xXTb26;&#xT684;&#x5bbd; &#x5€a6; &+
Vertical_Justisfrim@tion &#HxS5T782; &#xTOf4; &#x6587;&#x672¢; &H#x5bf9; &#x9f50; &#x6509; &#x 510f; & #3
&#x6216; "&#x5411;&#x4e0b; &#x5bf9; &#x9150;"
&#xdedb; &#x4e00;&#x3002;
Visible boolean &#x5982; &#Xx679¢; &#x6587; &#x672¢;&#x5bf9;&#x8c61;&#x53ef;&#x89c1;
(&#x663e;&#x793a;) &#x{f0c; &#x5219;&#x4e3a; t rue&#x3002;

8.2.3.10 &#x8868;&#x8fbe;&#x5f0f;&#x51fd;&#x6570;

&#tx53ef; &#xdeeS; &#x5bf9; & #x81ea; &#x5b9%a;&#x4e49; &#x89c4; &#x5219; &#x8868; &#x8fbe; &#xSTOf; &#x4e2d; &#x7684; &#x5b

Function Objects Description

existsOnLayer (' layyear Bd’ ) | Returns true if the object exists on the given board layer. layer_id is a string
containing the name of a board layer.

fromTo (' %', AorB Returns true if the object exists on the copper path between the given pads. x and

"y’ y are the full names of pads in the design, such as ' R1-Padl’.
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Function

Objects

Description

inDiffPair (' x’)

AorB

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 \ x 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.

insideArea ('x")

AorB

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.

insideCourtyard (

K or B

insideFrontCourtyard(’'x’")
insideBackCourtyard(’x’)

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.

isBlindBuriedVia()A or B Returns true if the object is a blind/buried via.

isCoupledDiffPair @B 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 is in net /USB+ and B
is in net /USB-.

isMicroVia () AorB Returns true if the object is a microvia.

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

memberOf (' x’) AorB Returns true if the object is a member of the named group x.

8.2.4 &i#x81ea;&#x5b9a;&#x4e49;&#x8bbe;&#x8ba1;&#x89c4;&#x5219;&#x793a;&#x418b;

(rule RF_width
(layer outer)

(condition "A.NetClass
(constraint track_width

(rule "BGA neckdown"

(constraint track_width
(constraint clearance

== 'RF'")

(min 0.35mm) (max 0.35mm)))

(min 0.2mm) (opt 0.25mm))

(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*x' && B.Reference == 'TPx"))

# This assumes that there is a cutout with 1lmm thick lines

# &#x8fd9; &#x5047; &#x8bbe; &#x6709; &#x4e00; &#xde2a; &#x5e26; &#x6709; 1lmm <+
&#x7c97; &#xTech; &#x7684; &#x6253; &#x65ad;

(rule "Clearance to cutout”

(constraint clearance

(min O0.8mm))

(condition "A.Layer=='Edge.Cuts' && A.Thickness == 1.0mm"))

(rule "Max Drill Hole Size Mechanical"

(constraint hole

(max 6.3mm))

(condition "A.Pad_Type == 'NPTH, mechanical'"))
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(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
LIRS
&#x6307; &#x5b9%a; &#x5dee; &#x52006; &#x5bf9; &#xdedb; &#x95f4; &#x7684; &#x8f83; &#x5927; &#x95f4; &#x9699;
(rule "Differential pair clearance"
(condition "A.inDiffPair('%') && !'AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

8.3 &i#x811a;&#x672c;

&#x811a;&#x672¢;&#x5141;&#x8bb8;&#x60a8; &#x4{7f;&#x7528; Python &#x8bed;&#x8a00;&#x81ea;&#x52a8; &#x6267;&#x88:
KiCad &#x4e2d;&#x7684;&#x4defb; &#x52al;&#x3002;&#x53ef; &#x4deeS; &#x901a;&#x8fc7; Python "&#x64cd;&#x4f5¢; &#x63d2;
&#x5411; KiCad &#x6dfb;&#x52a0;&#x529f; &#x80fd; &#x{fOc; &#x8fd9; &#x4e9b; &#x63d2; &#x4ef6; &#x53ef; &#xdeeS; &#x6dfb;
KiCad &#x6587;&#x4ef6;&#xdead; &#x4e92;&#xT684;&#xT2ec;&#xTach;&#x811a;&#x672¢; &#xtf0c; &#x418b;&#x5982; &#x1tf0c;¢

&#x672¢;&#x624b;&#x518c; &#x6db5; &#xT76d0;&#x4e86;&#x4e00;&#x822¢; &#x811a;&#x672¢;&#x7f16;&#x5199;&#x6982;&#x
https://docs.kicad.org/doxygen-python/namespaces.html &#x4e0a;&#x7684; Doxygen &#x6587;&#x6863;&#x3002;

KiCad 6 &#x6216;&#x66f4;&#x65b0;&#x7248;&#x672¢;&#x9700;&#x8981; Python 3 &#x6765;&#x652f;&#x6301;&#x811a;&#x6’
2 &#x5df2;&#x4e0d;&#x518d;&#x88ab; &#x652f;&#x6301;&#x3002;

8.3.1 Python &#x811a;&#x672c;&#x4f4d;&#x7i6e;

PCB &#x7f16;&#x8f91;&#x5668;&#x7684;&#x63d2;&#x4ef0;&#x811a;&#x672¢;&#x53ef; &#xdeeS; &#x901a;&#x8fcT;&#x63d2;&
&#xobcf;&#xdea; &#x63d2; &#x4ef6;&#x90fd; &#x5¢94; &#x8be5;&#x5728; plugins &#x6587;&#xdef0;&#x5939;&#x5185;&#x
plugins &#x6587;&#x4ef6;&#x5939;&#x7684;&#x414d;&#xTT6e;&#x9ed8;&#x8bad;&#x4e3a;&#xff]a;

&#x5e73; &#x5310; &#x8def; &#x5f84;

Linx ~/.local/share/kicad/6.0/scripting/plugins
macOS ~/Documents/KiCad/6.0/scripting/plugins
Windows $HOME%\Documents\KiCad\6.0\scripting\plugins

8.3.2 &i#x64cd;&#x4f5c;&#x63d2;_&4#x4ef6;

Note
TODOG&#xff1a;8#x7f16;&#x5199;&#x672C;&#x90e8;&#x5206; (&#x5982;&#x4f55;&#x5b89;&#x88c5;&#x6500;&#x7684 ;&#x64cd;&#x¢

8.3.3 &#x5c01;&#x88c5;&#x5411;&#x5bfc;
&#x5c01;&#x88c5; &#x5411;&#x5bfc; &#x0602f;&#x53ef; &#xdeeS; &#txdece; &#x5¢c01;&H#x88¢S; &#xT7116;&#x8f91;&#x5668;&#x8b
Python &#x811a;&#x672c;&#x7684;&#x96c06;&#x5408;&#x3002; &#x5982;&#x679¢;&#x8c03;&#x7528;&#x5c01;&#x88c5;&#x5t

&#x5982; &#x679¢; &#x63d2; &#x4ef6;&#x672a;&#x6b63;&#x786€;&#x5206;&#x53d1;&#x5230;&#x60a8; &#x7684 ;& #x7cfb;&#xX’
KiCad &#x6e90;&#x4ee3;&#x7801;&#x6811;&#x4e2d; &#xT684;&#x94fe;&#x63a5;&#x4e2d;&#x627¢;&#x5230;&#x6700;&#x65b



https://www.python.org/
https://docs.kicad.org/doxygen-python/namespaces.html
https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins
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8.3.4 &#x4f7f;&#x7528;&#x811a;&#x672c;&#x63a7;&#x5236;&#x53f0;

Pcbnew comes with a built-in Python console that can be used to inspect and interact with the board. To launch the console, use

KT

the a button in the top toolbar. The Pcbnew Python API is not automatically loaded, so to load it, type import pcbnew
into the console. The command pcbnew.GetBoard () will then return a reference to the board currently loaded in Pcbnew,
which can be inspected and modified through the console.

Note
TODOG&#xff1a;&#x8bb0;&#x5f55;8#x5176;8#x4ed6;8#x6709;8#x7528;8#x7684; PyAlaMode &#x51fd;&#x6570;

8.3.5 &#x7116;&#x5199;&#x5916;&#x90e8;&#x811a;&#x672c;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

8.3.6 &#x7116;&#x5199;&#x64cd;&#x4f5c;&#x63d2;&#x4ef6;

Note
TODO&#xff1a;&#x5199;&#x4e0b;&#x8fd9;&#x4e00;&#x8282;

8.4 Working With IDF Component Outlines

KiCad can export an IDF representation of the board for use in mechanical CAD software. Below is some guidance on attaching
IDF component outlines to footprints, creating new IDF component outlines, and a description of the IDF utilities included with
KiCad.

8.4.1 Specifying component models for use by the exporter

IDF component models are attached to footprints using the footprint’s 3D model properties. The IDF exporter uses different
filetypes than the 3D viewer and other 3D model exporters, so adding 3D models for the IDF exporter does not conflict with 3D
models added to a footprint for other purposes.

To add an IDF model to a footprint in the footprint or PCB editors, edit the footprint’s properties and click on the 3D Models tab.
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-

Footprint Properties v oA X

General Clearance Overrides and Settings 3D Models
3D Model(s) Show
+ Configure Paths...
Scale :
N . Preview @
v _
Z: - +
Rotation S}j
X: - + Gﬁ
¥ - =
Z: - + @
Offset {%
K - +
v - ®
2 _— ¥
Opacity
100
~
0 100 L=
Library link: Capacitor THT:CP_Radial_D10.0mm_P5.00mm S Cancel " OK
Click the - button and select the IDF (*.idf;*.IDF) filetype filter. Browse to the desired outline file.
bl Select 3D Model v A X
> B Desktop
~ By
> B bin
> B boot
> Bdev
> Betc
> B home
> Blib
> B libe4
> B lost+found
> B media
> B mnt
> B opt
IDF (*.idf;*.IDF) v
Available paths:| /usr/share/kicad/demos/stickhub ~ | | Configure Paths

© Cancel v 0K

Once the desired component outline file is selected, enter any necessary values for the offset and rotation. The offsets must be
specified using the IDF board output units (mm or mils) and in the IDF coordinate system, which is a right-hand coordinate
system with +Z pointing towards the viewer, +X to the viewer’s right, and +Y towards the upper edge of the screen. The rotation
must be in degrees; positive rotation is a counter-clockwise rotation as described in the IDFv3 specification.
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Multiple outlines may be combined with appropriate offsets to represent simple assemblies such as a DIP package in a socket.

Note
Only the offset values and the Z rotation value are used by the IDF exporter; all other values are ignored.

8.4.2 Creating a component outline file

The component outline file (x . 1df) consists of a single . ELECTRICAL or .MECHANICAL section as described in the specifi-
cation document. The section may be preceded by any number of comment lines; the comment lines are copied by the exporter
into the library file and can be used to track metadata such as references to the documents used to determine the component’s
outline and dimensions.

The component outline section contains fields which are strings, integers, or floating point numbers. A string is a combination of
characters which may include spaces; if a string contains spaces then it must be quoted. Quotation marks must not appear within
a string. Floating point numbers may be represented using decimal or exponential notations but decimal notation is preferred for
human readability. The decimal point must be a dot and not a comma. The IDF file must consist only of 7-bit ASCII characters;
use of 8-bit characters will result in undefined behavior.

An IDF file consists of SECTIONS which consist of RECORDS which consist of FIELDS. For the IDF outline files only one
type of section may exist and must be one of . ELECTRICAL or .MECHANICAL. A record is a single line of text and may
contain one or more fields. Fields are sequences of characters separated by one or more spaces which do not appear between
quotation marks. All fields of a record must appear on a single line; records may not span lines.

The section heading (. ELECTRICAL or . MECHANICAL) is considered the first record (Record 1) of the section. Record 1 must
be followed by Record 2 which has four fields:

1. Geometry Name: a string which in combination with the Part Number must form a unique identifier for the component
outline. For standardized packages, the package name is a good value for the geometry name, for example "SOT-23". For
unique packages the manufacturer’s part number is a good choice for the geometry name.

2. Part Number: although obviously intended for the part number, for example BS107, it is better to use this string to help
describe the package. For example if the geometry name is "TO-92", the part number entry may be used to describe the
layout of the pads or the orientation of this particular TO-92 outline file.

3. IDF Unit: this must be one of MM or THOU and it applies only to the units describing this single component outline.

4. Height: this is a floating point number representing the nominal height of the component using units specified in Field 3.

Record 2 must be followed by a number of Record 3 entries which specify the outline of the component. Record 3 consists of
four fields:

1. Loop Index: 0 (outline points are specified in counter-clockwise order) or 1 (outline points are specified in clockwise
order)

2. X coordinate: a floating point number
3. Y coordinate: a floating point number

4. Included Angle: a floating point number. If the value is O then a straight line segment is drawn from the previous point to
this point. If the value is 360 then the previous point specifies the center of a circle and this point specifies a point on the
circle; never specify a circle using a value of —360 as at least one major mechanical CAD package does not behave well
in that situation. If the value is negative then a clockwise arc is drawn from the previous point to this point and if the value
is positive then a counter-clockwise arc is drawn.

Only one closed loop is permitted and it is not possible to specify a cutout. The last point specified must be the same as the first
point unless the outline is a circle.

Example IDF File 1:
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# a simple cylinder - this could represent an electrolytic capacitor
.ELECTRICAL

"cylinder" "5mm OD, 5mm height" MM 5

00O0O

0 2.5 0 360

.END_ELECTRICAL

Example IDF File 2:

# an upside-down T
# a comment added for the sake of adding comments
.ELECTRICAL
"Capital T" "5x8x10mm, upside down" MM 10
-0.5 8 0
-0.5 0.5 0
-2.5 0.5 0
-2.5 -0.5 180

O O O O O O o O o

.END_ELECTRICAL

8.4.3 Guidelines for creating outlines

When creating outlines, and especially when sharing the work with others, consistency in the design and naming of files helps
people locate files quicker and place the components with minimal hassles.

8.4.3.1 Package naming

Try to make some information about the outline available in the filename to give the user a general idea of what the outline is.
For example axial leaded cylindrical packages may represent some types of capacitors as well as some types of resistors, so it
makes sense to identify an outline as a horizontal or vertical axial leaded device and to add some extra information on the relevant
dimensions: diameter, length, and pitch are the most important. If a device has a unique outline, the manufacturer’s part number
and a prefix to indicate the class of device are adequate.

8.4.3.2 Comments

Use comments in the IDF file to give users more information about the outline, for example a reference to the source used for
dimensional information.

8.4.3.3 Geometry and Part Number entries

Think carefully about the values to give to the Geometry and Part Number entries. Taken together, these strings act as a unique
identifier for the MCAD system. The values of the strings will ideally have some meaning to a user, but this is not necessary: the
values are primarily intended for the MCAD system to use as a unique ID. Ideally the values chosen will be unique within any
large collection of outlines; choosing values well will result in fewer clashes especially in complex boards.

8.4.3.4 Pin orientation and positioning

Component outlines should be created to match the orientation and position of the corresponding footprints. This avoids the need
to specify a non-zero rotation for the IDF component outline. Since the IDF exporter ignores the (X, Y) offset values, it is vital
that you use the correct origin in the IDF component outline.
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The image above shows sample outlines generated by the programs idfcyl and idfrect and rendered in a mechanical CAD
program. From left to right are (a) vertical radial leaded cylinder, (b) vertical axial leaded cylinder with wire on left, (c) vertical
axial leaded cylinder with wire on right, (d) horizontal axial leaded cylinder, (e) horizontal radial leaded cylinder, (f) square
outline, plain, (g) square outline with chamfer, (h) square outline with axial lead on right. The top outlines were specified in units
of millimeters while the bottom outlines were specified in units of inches.

8.4.3.5 Tips on dimensions

The purpose served by the extruded outlines is to give the mechanical designer some idea of the location and physical space
occupied by each component. In a typical scenario the mechanical designer will replace some of the crude outlines with more
detailed mechanical models, for example when checking to ensure that a right-angle mounted LED will fit into a hole on a panel.
In most situations the accuracy of an outline doesn’t matter, but it is good practice to create outlines which convey the best
mechanical information possible. In a few instances a user may wish to fit the component into a case with very little excess
space, for example in a portable music player. In such a situation, if most extruded outlines are a good enough representation of
components then the mechanical designer may only have to replace very few models while designing the case. If the outlines
are not a reliable reflection of reality then the mechanical designer will waste a lot of time replacing models to ensure a good fit.
After all, if you put garbage in you can expect garbage to come out. If you put in good information, you can be confident of good
results.

8.4.4 IDF Component Outline Tools

A number of command-line tools are available to help generate IDF component outlines. The tools are:

1. idfcyl: creates an outline of a cylinder in vertical or horizontal orientation and with axial or radial leads
2. idfrect: creates an outline of a rectangle which may have either an axial lead or a chamfer in the top left corner

3. dxf2idf: converts a drawing in DXF format into an IDF component outline

8.4.4.1 idfcyl

idfcyl generates outlines for cylindrical components.
When idfcyl is invoked with no arguments it prints out a usage note and a summary of its inputs:

idfcyl: This program generates an outline for a cylindrical component.
The cylinder may be horizontal or vertical.
A horizontal cylinder may have wires at one or both ends.
A vertical cylinder may have at most one wire which may be
placed on the left or right side.
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Input:
Unit: mm, in (millimeters or inches)
Orientation: V (vertical)
Lead type: X, R (axial, radial)
Diameter of body
Length of body
Board offset
* Wire diameter
* Pitch
*% Wire side: L, R (left, right)
*%x* Lead length
File name (must end in =*.idf)

NOTES :
* only required for horizontal orientation or
vertical orientation with axial leads

*% only required for vertical orientation with axial leads

*%xx only required for horizontal orientation with radial leads

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually enter information at
the command line or create scripts to generate outlines. The following script creates a single cylinder axial leaded outline with
the lead on the right hand side:

#!/bin/bash

# Generate a cylindrical IDF outline for test purposes

# vertical 5mm cylinder, nominal length 8mm + 3mm board offset,
# axial wire on right, 0.8mm wire dia., 3.5mm pitch

idfcyl - 1 > /dev/null << _EOF

mm

B W o wowou X <

cylvmm_1R_D5_L8_Z3_WD0.8_P3.5.idf
_EOF

8.4.4.2 idfrect

idfrect generates outlines for rectangular components.
When idfrect is invoked with no arguments it prints out a usage note and a summary of its inputs:

idfrect: This program generates an outline for a rectangular component.
The component may have a single lead (axial) or a chamfer on the
upper left corner.
Input:
Unit: mm, in (millimeters or inches)
Width:
Length:
Height:
Chamfer: length of the 45 deg. chamfer
* Leaded: Y,N (lead is always to the right)
*% Wire diameter
*% Pitch
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File name (must end in =*.idf)

NOTES:
* only required if chamfer = 0

% only required for leaded components

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually enter information at
the command line or create scripts to generate outlines. The following script creates a chamfered rectangle and an axial leaded
outline:

#!/bin/bash

# Generate various rectangular IDF outlines for test purposes
# 10x10, 1lmm chamfer, 2mm height
idfrect - 1 > /dev/null << _EOF
mm

10

10

2

1

rectMM_10x10x2_CO0.5.1idf

_EOF

# 10x10x12, 0.8mm lead on 6mm pitch
idfrect - 1 > /dev/null << _EOF
mm

10

10

12

0

Y

0.8

6

rectIMM_10x10x12_D0.8_P6.0.idf
_EOF

8.4.4.3 dxf2idf

dxf21idf creates an IDF component file from a DXF outline.
The DXF file used to specify the component outline can be prepared with the free software LibreCAD for best compatibility.
When dx£21idf is invoked with no arguments it prints out a usage note and a summary of its inputs:

dxf2idf: this program takes line, arc, and circle segments
from a DXF file and creates an IDF component outline file.

Input:
DXF filename: the input file, must end in '.dxf'
Units: mm, in (millimeters or inches)
Geometry Name: string, as per IDF version 3.0 specification
Part Name: as per IDF version 3.0 specification of Part Number
Height: extruded height of the outline
Comments: all non-empty lines are comments to be added to
the IDF file. An empty line signifies the end of
the comment block.
File name: output filename, must end in '.idf'

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually enter information
at the command line or create scripts to generate outlines. The following script creates a Smm high outline from a DXF file
test.dxf:



http://librecad.org/
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#!/bin/bash

# Generate an IDF outlines from a DXF file

dxf2idf - 1 > /dev/null << _EOF

test.dxf

mm

DXF TEST GEOMETRY

DXF TEST PART

5

This is an IDF test file produced from the outline 'test.dxf'
This is a second IDF comment to demonstrate multiple comments

test_dxf2idf.idf
_EOF

8.4.4.4 idf2vrml

The idf2vrml tool reads a set of one IDF Board (.emn) and one IDF Component file (.emp) and produces a VRML file
which can be viewed with a VRML viewer. This feature is useful for visualization of the board assembly in cases where the
user does not have access to MCAD software. Invoking 1 df2vrml without any arguments will result in the display of a usage
message:

>./idf2vrml
Usage: idf2vrml -f input_file.emn -s scale_factor {-k} {-d} {-z} {-m}
flags:
—k: produce KiCad-friendly VRML output; default is compact VRML
—d: suppress substitution of default outlines
—-z: suppress rendering of zero-height outlines
-m: print object mapping to stdout for debugging purposes
example to produce a model for use by KiCad: idf2vrml -f input.emn -s 0.3937008 -k

Note

The idf2vrml tool does not correctly render OTHER_OUTLINE entities in an emn file if that entity is specified on the back
layer of the PCB; however you will not noticeable using files exported by KiCad because there is no mechanism to specify such
an entity. This is only an issue if you render a third party emn file which does employ an entity on the back side of a board.
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Chapter 9

&#x64cd;&#x415¢c;&#x53¢c2;&#x8003;

Below is a list of every available action in Pcbnew: a command that can be assigned to a hotkey.

9.1 PCB &#x7116;&#x8f91;&#x5668;

The actions below are available in Pcbnew. Hotkeys can be assigned to any of these actions in the Hotkeys section of the
preferences.

&#x6acd; &HxAf5c;

&#x9ed8; &#x8ba

4 BT E; &Ax 6600 & #x952e;

&#x5411;&#x4e0b; &#x5b19;4

K #x9150;

&#x5c06;&#x9009;&#x5b9a; & #x9879; & #x76ee; &#txdee; &#xdeOb; &#x8fb9;

&#xdeOe; &#x5782;&#xT76f4;4

¥ #xde2d; &#x5fc3;&

HRAEIcRQBXBEXO009; &#x5b9a; &#x9879; & #x76ee; &#x5782; &#xT6f4;&#x5c45.

&#xdeOe; &#x6c34;&H#x5€73;4

KH#xde2d; &#x5fc3;&

HE&IDOCRGESHERO009; &H#x5b9a; &#x9879; & #x76¢ee; &#xde0e; &#x6c34; &#x5e¢73:

&#x5411;&#x5de6;&#x5bf9;4

& #x9f50;

&#x5¢06;&#x9009; &#x5b9%a; &#x9879;&#x76¢ee; &#tx4e0e; &#x5de6; & #x8b9;

&#x5411;&#x5313;&#x5bf9;4

#x9150;

&#x5c06;&#x9009; &#x5b9%a; &#x9879;&#x76¢ee; &#txde0e; &#x53f3; &#x8fb9;

&#x5411;&#x4e0a;&#x5bf9;4

K #x9150;

&#x5c06;&#x9009; &#x5b9%a; &#x9879;&#x76ee; &#tx4eOe; &#x4e0a; &#x8fbY;

&#x6c34;&H#x5¢73;&#x5206;

&#x5e03;

&#xO6cbf;&#x6¢c34;&H#x5e73;&#x8f74;&#x5206;&#x5e¢03;&#x9009;&#x5b9a;

&#x5782;&#x76f4;&#x5206;

&#x5e03;

&#Hx6cbf; &#x5782; &#x76f4; &#x8f74;&#x52006;&#x5¢03;&#x9009; &#x5b9a;

&#x653e; &#xT10e;&#x7535;4

i #x8def; &#x677f;&

HEOB 62687 8# R S&etB8Bx 3535 ; & #x8def; &#x 6771, & #x533a; &#x57df; &#x5916;

&#x653e; &#x716e;&#x9009;4

X #x62e9;&#x7684;4

Y HE FXOPBIHEFEEBAC; &H#Xx9009; &#x62e9; &#xT684; &#x5143; &#x4ef6; &H#xT7684

&#xT1tb; &#x8f6c; &#x7535;&

#x8def; &#x677f; &4

x&Fo6t8ckx&ifie) 3cd; &#x9762;&#xT70b; &#x6771;

&#x8349;&#x56fe; &#x56fe;&

y #x5f62;&#x9879;&

H8HeB 728 &#x810e; &#x5ed3; &#x0a2 1;&#x510f; &#x4e0b; &#x663€;&#Hx793a;

&#x964d;&#x4fde; &#x56fe;&

ADBEI D &HxAe0d; &

H#RIOOTRREOBROE XN OO 3 ; &#x524d; &#x56fe; &#x5¢c42; &#xT7684; &#x900f,

&#x589¢;&#x52a0;&#x56f¢;d

Aot AP} &#x4e0d; &

HEIBOOSA SO Bt &bl 3; &#x524d; &#x56fe; &#x5c42; &#xT684; &#x900f ¢

&#x5207;&#x6362;&#x5230;
(F.Cu) &#x5c42;

&dixd: [Rg18Ax4efo6;

&#x5207;&#x6362;&#x5230;
1

&#x5185;&#x5¢c42;

&#x5207;&#x6362;&#x5230;
2

&c#x5185;&#x5c42;

&#x5207;&#x6362;&#x5230;
3

&H#x5185;&#x5¢42;

&#x5207;&#x6362;&#x5230;
4

&#x5185;&#x5¢42;

&#x5207;&#x6362;&#x5230;
5

&H#x5185;&#x5¢42;

&#x5207;&#x6362;&#x5230;
6

&#x5185;&#x5c42;

&#x5207;&#x6362;&#x5230;
7

&#x5185;&#x5¢42;
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&#x6dced; &#xdf5c; &#x9ed8; &#x8bad ;:KdtnShEd; KAx660F; & #x952¢;
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
8
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
9
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
10
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
11
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
12
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
13
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
14
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
15
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
16
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
17
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
18
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
19
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
20
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
21
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
22
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
23
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
24
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
25
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
26
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
27
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
28
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
29
&#x5207;&#x6362;&#x5230;&#x5185;&#x5¢42;
30
&#x5207;&#x6362;&#x5230;&Hod4BgDn]
(B.Cu) &#x5c42;
&#x5207;&#x6362;&#x5230;&kbdd0; &#x4e00;&#x5c42;
&#x5207;&#x6362;&#x5230;&bd¢0h; &#x4e00;&#x5c42;
&#x5207;&#x6362;&#x506fe; &#oicE] &#x5728;&#x6d3b; &#x52a8; &#x5¢c42; &#x5bf9; &#x4e2d; &#xT684; &#x5c42
&H#XTE51;&H#xTedc; &#x68c0;&#x67e5;&#x5668; | &#x663e;&#x793a;&#xT7151;&#xTedc;&#x68c0;&#x67e5;&#x5668;
&#x9ad8;&#xdeae; &#x98de;&#xTebf; &#x663e;&#x793a;&#x6240;&#x9009;&#x9879; &#x76ee; &#xT684;&#x98de
&#x8349;&#x56fe; &#x710a;&#x76d8; &#x5728;&#x8f6e; &#x5ed3; &#x6a21;&#x510f; &#x4e0b; &#x663e;&#Hx793a;¢
&HXS2f; &#X6612; & #xT684 ;& #x98de; &#xTebf; | &#xT7528;&#x6612;&#xTebf;&#x663e;&#x793a;&#x98de;&#x7ebf;
&itxdfee; &#x590d;&#x7535;&#x8def; &#x677f; | &#x8fd0;&#x884c;&#x5404;&#xT79cd;&#x8bca;&#x65ad;&#x7a0b;&#x5e8f;
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&#x64cd; &#xdf5c; &#x9ed8; &#x8bad ;KHxiFth; &#x6608; &#x952¢;
&#x663e;&#x793a;&#x5916;&#x89¢c2;&#xTbal ; &#&FAO063&#&B 033 a;/ &#x9690; &#x85cf; &#x5916;&#x89¢2; &#xTbal ;&#xT740¢
&#x663e;&#x793a;&#x710a;&#x76d8;&#x7116;&#&kHFxON3e; &#x793a;&#x710a;&#x76d8; &#x7{16;&#x53f7;
&#x811a;&#x672c;&#x63a7;&#x5236;&#x5310; | &#x663e;&#x793a; Python

&#x811a;&#x672¢;&#x63a7;&#x5236;&#x5310;
&#x663e;&#x793a;&#x98de; &#xT7ebf; &#x663e;&#x793a;&H#x7535; &#x8def; &#x677f;&#x98de; &#xTebf;
&#x8349; &#x56fe; &H#x6587 ;& #x672¢;&#x9879; | &#x5728;&#x884c;&#x6a21;&#x510f;&#x4e0b;&#x663e;&#x793a;&#x5c01;
&#x8349;&#x56fe; &#x5e03; &HbdepK) &#x5728;&#x8f6e;&#x5ed3; &#x6a2 1 ;&#x510f; &#x4e0b;&#x663e;&#x793a;¢
&#x8349;&#x56fe; &#x8fcT;&#x5b54; &#x5728;&#x8f6e; &#x5ed3; &#x6a21;&#x510f; &#x4e0b; &#x663e;&Hx793a;¢
&#xTebf; &#x6846;&#x533a;&#x57df; &#txdecS; &#x663e;&#x793a;&#x533a;&#x57df; &#x8fb9; &#x754c¢;
&#x586b;&#x5145;&#x8986;&#x94dc; &#x663¢e;&#x793a;&#x8986;&#x94dc; &#xT7684;&#x586b; &#x5145;&#x5334
&#x8349; &H#x56fe;&#x533a;&#x57df; &#x5728;&H#x8f6e;&#x5ed3; &#x6a2 1 ;&#x510f; &#x4e0b; &#x663¢; &H#xT93a;¢
&#x5207;&#x6362;&#x533a; &KMaG TN &#x663e; &HKFA3T28; &#x663€;&#x793a;&H#x586b; &#x5145;&#x533a; &#x57df;&#x3001
&#x8lea; &#x52a8;&#xT129;&#x653¢; &#txdeeS; &HEIKEO R FaDD39; &#x5¢c01; &#x88c5; &#x06516;&#xT7129; &#x653¢e;&#xdees;
&H#x8F6C; &#x6362; &#x4e3a;&#x5706;&#x5127; | &#x5c06;&#x9009;&#x5b9a;&#x7684;&#xTebf;&#x6bbS;&#x8f6c; &#x6362;
&#x8f6c; &#x6362; &#x4e3a;&#x89c4; &#x5219; & #&H e #K FXOP40; &#x9009; &#x5185; &#x5bb9; &#x521b; & #x5efa; &#x89c4
&#x8f6c; &#x6362;&#x4e3a;&#xTebf; &#txdece; &#x6240;&#x9009;&#x5185;&#x5bb9; &#x521b; &#x5efa; & #x56f€;
&H#XBFOC; &#x6362;&#x4e3a;&#x591a;&#x8b9; &#&Ho2ece; &#x6240;&#x9009; &#x5185; &#x5bb9; &#x521b;&#x5efa; &#x56f€;
&H#x8F6C; &#x6362; &#Hx4e3a;&#x5e03; &#xTebf; | &#x5c06;&#x9009;&#x5b%a;&#x7684;&#x56fe; &#x5162;&#xTebf;&i#x8f6C;(
&H#x8FOC; &#x6362;&Hx4e3a;&H#x8986;&H#x94dc; | &#txdece;&#x6240;&#x9009;&#x5185;&#x5bb9;&#x521b;&#x5efa;&#x8986:
&#x8bbe;&#x8bal; &#x89c4;&#x5219;&#x68c0; &#&BH663¢; &#x793a;&#x8bbe; &#x8bal ;&#x89cd; &#x5219;&#x68c0;&#x67€e5
&#x5728;&#x5c01;&#x88cS; &K fGLAHKBII 1 ; & HESHOR ZSH&AHAERIHEIBRBOHIEHONE] 6; & #x8f91 ;& #x5668; & #x4e2d; &#x6253:
&#x9644; &#x52a0;&#x7535;&#x8def; &#x677f;. | . &#x6253;&#x5100;&#x53€6;&#x4e00;&#xde2a; &#xT7535;&#x8def;&#x67 7 ;
&#x7535;&#x8def; &#x677f;&#x8bbe; &#x7f6e;. .| &#xTf16;&#x891;&#x7535;&#x8def;&#x677f;&#x8bbe;&#x716e;&#xff0c;&
&#x6e05;&#x9664; &#x 7151 ;& #bdeldel &#x9ad8; & #H&Abuwe05 ; &#x9664; & #xdefb; &#x4155;&#x73b0; &#x6709;&#x 7151 ;&#x7edc;,
&#x94bb; &#x5b54;/&#x653e; &#xTT6e; &H#x 06587 ; & Ettbed6 3B UO& AT Db ; &#x5b54; &#x 6587 ; &#x4ef6; &#x548¢; &#x5143;
&#xSbfc;&#x51fa; Specctra &#x5Sbfc;&#x51fa; Specctra DSN
DSN... &#x5e03;&#xTebf; &#xdfel;&#x6006f;
BOM... &#xdece; &#xT7535;&#x8def; &#x677f;&#x521b;&#x5efa; BOM

&#x8868;
IPC-D-356 &#xT7511;,&#x6210; IPC-D-356
&#XTE51;&#x8868;&#x6587;&H#x4ef6;. . . &#xTE51;&#x8868;&#x6587;&H#x4ef6;
&#x94bb; &#x5b54; &#x6587 ;| &#x4ef6; &#x7511;&#x6210; Excellon
(.drl)... &#x94bb; &#x5b54; &#x6587 ;& #x4ef6;
Gerbers (.gbr). .. &#txde3a;&#x5236;&#x9020;&#x7511;&#x6210; Gerbers
&#x5143;&##x4ef6;,&H#x653e;&#xTf6e; &itxde3a;&#x8d34;&#xT247;&#x548¢;&#x63d2;&#x4ef6;&#xT511;&#x6210;
(.pos). ..
&#x5c01;&#x88cS5;&#x62a5;&#x544a; &i#txdece; &H#x5153;&#x524d;&#x7535;&#x8def; &#x677f;&#x521b;&H#x5efa;é
(.rpt). ..
&#xTecd; &#x5408; &#x5c06;&#x6240;&#x9009; &#x9879; &#x76ee; &#xTecd; &#x5408;&#xff0c;
&#x8fdb; &#x5165;&#xTecd; &#x5408; &#x8fdb; &#x5165;&#x8981;&#xTf16;&#x891;&#x9879;&#xT6ee;&#x7684;
&#xT9bb; &#x5f00;&#xTecd; &#x5408; &#xXT9bb; &#x5f00;&#x5153;&#x524d; &#xTecd; &#x5408;
&#x9690;&#x85cf; &#x 751 ;& #xTedc; &#x9690; &#x85¢f; &#x6240;&#x9009; &#x 7151 ;&#xTedc; &#xT7684;&#x98de;
&#x9ad8;&#xdeae; &H#xT51 ;& tkbidld; &#x9ad8;&#xdeae; &#x 751 ;&#xTedc; &#xde2d; &#x7684;&#x6240;&#x6709;
&#x9ad8; &#xdeae; &#xT51;&H#xTedc; &#x9ad8;&#xdeae; &#xT151;&#xTedc; &#xde2d; &#x7684;&#x6240;&#x6709;
&#x5bfc; &#x5165;&#x7151;&#x8868;. .. &#x8bfb; &#x53d6;&H#xTT51;&#x8868;&#x5e76;&#x66f4;&#x65b0;&#x7535;
&#x5bfc; &#x5165; &#x5bfc; &#x5165;&#x5e03;&#x7ebf; &#x7684; Specctra session
Specctra (*.ses) &#x6587;&#x4ef6;
&#x4fla;&#x8bdd;. ..
&#x9501;&#x5b9a; &#x9632; &#x6b62;&#x9879;&#xT6ee; &#x5728;&#x753b; &#x5¢03;&#x4e0a
&#x6dfb;&#x52a0;&#x5c01 ; &HKOSRG] &#x6dfb; &#x52a0;&#x5¢01;&#x88c5;
&#x6dib;&#x52a0;&#x56fe; &#x5c42; &H#x SbI9; &t SHXO M, &I Hed 2P0 8RI6fe; &#x5c42; &#x5bf9; &#x950; & #xT6ee; &#x6807,;
&#x5220;&#x9664; &#x9879;&#x76ee; &i#txdece; &#xTecd; &#x5408; &#x4e2d; &#x5220;&#x9664; &#x9879; &#x76ee
&#x5207;&#x6362;&#x5230;&#x539f; &#x7406; & &H5055 284 EERboht #8191 ; &#x5668;

&#x4e2d; &#x6253;&#x5100; &#x539f; &#x7400;&#x56f¢€;
&#x663e;&H#x793a;&#xTf51;&#xTedc; &#x663e;&#x793a;&#x6240;&#x9009; &#x 751 ;&#xTedc; &#x7684;&#x98de
&#x5207;&#x6362;&#xde0a;&#x6b2 1 ;&#x 715 1 ; & #& Fa T BH&Had R0 &Abeted Oc ; & #xde24; &#xde2a; &#x9ad8; &#xdeae; &#x 7684
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&#x64cd; &#xdf5c;

&#x9ed8; &#x8ba

RS SAN6B0GS & #x952¢;

&#x5207;&#x6362;&#x9501;

&b dHD4;

&#x9501;&#x5b9a; &#x6216;&#x89¢e3;&#x9501;&#x9009;&#x5b9a; ¢

K#x987¢

&#x5207;&#x6362;&#xT51;

SckbdeldCtdetd9ad8;§

 HFKS0 7 &#x6362; &#x 751 &#xTedc; &#x9ad8; &#xdeae;

&#x5c06;&#x5e03;&#x7ebf;4

Aotith Hsh & #xbda6; &

HESHUP BoH&EBO2(R#& FTo bt Asttbe Dabfl #E#rO0ak&rBaf4; & #x6539; &

#x4e3a;

&#x5c06;&#x5e03;&#x7ebf;4

¢ ottbpW, & #x Sea6; &

HESF L IoH&EO2(R & FXTO b Axtbe HbbeExe 00a&Brdte@ard; & #x6539; &

#x4e3a;,

&#x89e3;&#xTecd;

&#x53d6;&#x6d88; &#x5bf9; &#xdefb; &#x4f55;&#x9009;&#x5b9%a;&

#xT7ecd;,

&#x89e3;&#x9501;

&#x5141;&#x8bb8;&#x5728;&#x753b; &#x5¢03; &#x4e0a; &#x791b; 4

w#x52a8

&#x51cf; &#x5c0f; &#x8fc7;&

#kbUJA ;K #x5c3a;&H

H@BESC06; & #x8fcT; &#x5b54; &#x5c3a; &#x5bf8; &#x66f4;&#x6539;&

Hxde3a;c

&#x589¢;&#x5927; &#x8fc7;4

k&b 4; &#x5¢3a;&

HEFR06; & #x901a; &#x5b54; &#x5c3a; &#x5bf8; &#x66f4; &#x6539;&

#x4e3a;

&#x5c06;&#x533a;&#x57df;4

% #x590d;&#x5236;4

HY BR300 S0 5BOH&G0ER Baff&ab(Bioe; & #x5ed3; &#x590d; &#x5236; 4

#x5230

&#x5408;&#x5e76;&#x533a;

&#x57df;

&#x5408;&#x5e76;&#x533a;&#x57df;

&#x66f4;&#x6539;&#x5¢01;d

X #x88cH;. ..

&i#txdece; &#x5e93;&#x4e2d; &#x5206;&#x914d; &#x4e0d;&#x540¢;&

H#x7684

&#x66f4;&#x6539;&#x5c01 ;4

K#x88cS;. ..

&#txdece; &#x5e93; &H#x4e2d; &#x5206;&#x914d;&#x4e0d; &#x540c;&

H#x7684

&#x6e05;&#x9664;&#x56fe;d

K #x5f62;. ..

&#x6e05;&#x9664;&#x591a; &#x4159;&#x9879; &#xT6ee; &#xTb49;4

#x3002

&#x6e05;&#x9664; &#x5e¢03;

&#xTebf;&#x548¢;&

r B e ORI 04 ; & #Xx 591 a; &#x4159; & #x9879; & #xT6ee; &#x3001 ;&

cH#x77ed

&#xTE16;&#x8191;&#x6587;4

H#X6T72c;&#x548¢;&

HE&E60% | &I AGI B 3G UXT @ HORF.1; &#x6587; &#x672¢; &#x548¢; &

r#x56fe;

&#xT7116;&#x8191;&#x5¢03;4

v#x7ebf; &#x548¢c;&

i3 B; OB xS 3 EST R 63062 B0 1; &#x5e03; &#x Tebf; &#x548¢; &

H#x8fcT;¢

&#x5168;&#x5¢40;&#x5220;

&#x9664;. ..

&#xdece; &#xT7535;&#x8def; &#x6771; &#x4e2d; &#x5220;&#x9664; &

#x5e03;

&HxT9fb; &#x9664;&#x672a;

ReH#x A7 &#x7528;&

HEAOBIQ BoHE HROGBLHEHOER, 1 6; & #x6062;&#x590d; &#x901a;&#x5b54

%#x710a

&#txdead; &#x6362;&#x5c42;].

&#x5c006;&#x5e03; &#xTebf;&#x6216;&#x56fe; &#x5162;&#xdece; &3

#x4e00;¢

&#x66f4;&#x65b0;&#x5¢01;4

R #x88c5;. ..

&#x66f4;&#x65b0;&#x5c01;&#x88cS5;&#xdees; &#x5305;&#x62¢ec;&

r#x5e93;

&#txdece; &#x5e93; &#x4e2d;d

X H#x66f4;&#x65b0;&

HEGOHIOREKEROID 0, &#x5c01;&#x88cS; &#txdeeS; &#x5305; &#x62¢ec; &

r#x5e93;

&#x9514; &#x9699; & #x89¢3;d

K#x6790;. ..

&#x6603e;&#x793a;&#xde24; &#Hxde2a; &#x9009; &#x5b%a; &#x5bf9; &

[#x8c6O1;

&#xTeab;&#x675f;&#x89¢3;4

x#x6790;. ..

&#x663e;&#x793a;&#x9009; &#x5b9a; & #x5bf9; & #x8c61;&#x7684;4

c#x7eab:

&#x663e;&#x793a;&#x7535;

&c#x8def; &#x677f;&

H#R AediORdE BT W # e U RoFx&dol def; &#x 6771, &#xTedf; &#x8bal ;&

Hxdfel;d

&#x6dfb;&#x52a0;&#x5b19;

A Qe #ShR 0+

HEGEeBdtb; &#x52a0; &#x5bf9; &#x9f50;&#x7684 ;& #xTebf; &#x6027 ;&

#x6807;

&#xTed8;&#x5236;&#x5706;

&3 1+ Shift+A

&#x7ed8;&#x5236;&#x5706;&#x5127;

&#x5207;&#x6362;&4#x5706;

SdodA2] ; &#x65b9;4

ABBEOR0T; &#x6362; &#x5706;&#x527; &#x65b9; &#x5{0f;

&#x6dfb;&#x52a0;&H#x4e2d;4

¥ #x5fc3;&#x6807;&

H&OEBID; &#x52a0; &#xde2d; &#x5fc3; &#x6807;&#x6ce8;

&#xTed8;&#x5236;&#x5706;

kbd:[Ctrl+Shift+C]

&#xTed8;&#x5236;&#x5706;

&#x5173;&#x95ed; &#x8f6€;4

%#x5ed3;

&#x5173;&#x95ed; &#x6b63; &#x5728; &#x8fdb; &#x884c; &#x7684;4

i #x8f6e:

&#x51cf; &#x5c0f; &#xTebf;&

#kbUHEtrl+-]

&#x51cf;&#x5c0f; &#xTebf;&#x5bbd;

&#x5220;8#x9664;&4#x6700;

&b b4 BakItx4e00;d

RABHBZL0; &H#x9664; &#x0dfb; &#x52a0;&#x5230; &#x5f53; &#x524d; 4

c#x9879

&#xTed8;&#x5236;&#x56f€;d

AT & # S DXt R

HEBTODe&8ESHGT236; &#x506fe; &#x5162; &#x591a;&#x8fb9; &#x5162;

&#x589¢;&#x5927; &#xTebf;d

Aodbidtr]++]

&#x589e;&#x5927;&#xTebf;&#x5bbd;

&#x6dfb;&#x52a0;&#x5f15;4

v #x7ebf;

&#x6dfb; &#x52a0;&#x5f15;&#xTebf; &#x6807;&#x6cel;

&#xTed8;&#x5236;&#x7ebf;

Kbd:[Ctrl+Shift+L ]

&#xTed8;&#x5236;&#x7ebf;

&#x5c06;&#x7ebf;&#x9650;4

45 &#x5eab;

K #x5236;&#x5728;

&#x5c06;&#x56fe; &#x5162;&#xTebf;&#x9650;&#x5236;&#x4e3a;&
45 &#x5ea6;

HxS5782;

&#x6dfb;&#x52a0;&#x6b63;

K#xdead; &#x6807;4

& BRED; &#x52a0;&#x6b63; &#xdead; &#x6807;&#x6ces;

&#x653¢e; &#xT16e;&#x5bfc; &

r#xtdd GO 18 # SR 418

#x56fe; &#x5{62;

&#xTed8;&#x5236;&#x77€9;

&#x5f62;

&#xTed8;&#x5236;&#x77e9;&#x5f62;

&#x6dfb;&#x52a0;&#x89c4 ;4

3 b0t 8:#S 13 Bk

FH&EFX O D &#x52a0; &#x89c4; &#x5219;&#x533a;&#x57df;
(&#x7981;&#x6b62;&#x5e03;&#x7ebf;&#x533a;)

&#x653¢e;&#xT716e;&#x5¢01;4

¢ ARBEC1EEHI BT T4

JH&HIShbe ; &H#xTT6e; &#x5c01;&#x88cS; &#xT7684;&#x5750;&#x6807;4
(&#x951a;&#x70b9;)

 H#x539f;

&#x6dfb;&#x52a0;&#x768;4

bt C &SI fa: &

XSRS 71, &#x7528 ;& #x4e0e; &#x73b0; &#x6709;&#x5206;&#x533a;&

#x76f8;

&#x6dfb;&#x52a0;&#x6587 ;4

R #hA7oer1+Shift+T|

&#x6dfb; &#x52a0;&#x6587; &#x672¢;&#x9879;

&#x6dfb; &#x52a0; &#x8fc7;&

y #Hatdh §&1rl+Shift+V

&#x6dfb; &#x52a0;&H#x72ec;&#xTach; &#x8fcT;&#x5b54;

&#x6dfb;&#x52a0;&#x586b;(

& 3 BIZRN IS W HIR A

L #& BX D &#x52a0;&#x586b; &#x5145;&#x533a;&#x57df;

&#x6dfb;&#x52a0;&#x533a;4

Aol Bhef#Bc ;&

#&EADETb; &#x52a0;&#x73b0; &#x6709;&#x5206;&#x533a;&#x7684;4

X #x526a

&#x83b7;&#x53d6;&#x5€76;

&l d Tbf; &#x52a8;4

HYERO0 1 #% 8RBT ; &#x4f4d; &#x53f7;&#x9009;&#x62e9;&#x5c01;&

H#x88cS;

&#x66f4;&#x6539;&#x5e03;4

K#xTebf; &#x5bbd; &

H&Se60f4; &#x65b0; &#x9009; &#x5b9a; &#x 7684 ; &#x5e¢03; &#x7ebf;&

r#x548c¢;

&#x521b;&#x5efa; &#x9635;4

AR I tr1+T]

&#x521b;&#x5efa; &#x9635;&#x5217;

&#x5220;&#x9664; &#x6574;

ST 6 hiBe#R0BE]3;

& Botfhe®T20; & #x9664; &#x9009; & #x5b9%a; &#x9879; &#xT6ee; &#x548¢;d

R#x94dc

&#x91cd; &#x590d;&#x548¢;

S kRO Cr&BIHRID)

&#x590d; &#x5236;&#x6240;&#x9009; &#x9879; &#x76¢ee; &#x{f0c; &

1 #x9012;

&HxS2T;&#x5f62;&#x5e03;4

v #xTebf;

&#x6dfb;&#x52a0;&#x4e0e;&#x6240;&#x9009; & #x76f4; &#xTebf; &

#x8f68;¢




PCB &#x7f16;&#x8f91;&#x5668;
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&#x64cd; &#xdf5c;

&#x9ed8; &#x8ba

RS SAN6B0GS & #x952¢;

&#x66f4;&#x6539;&#x4fa7;4§

AR OB/ & #x T &

H&BH05c06; &#x6240;&#x9009; &#x9879; &#x76¢ee; &#xT1fb; &#x8f6¢; &

#x5230;,

&#x955¢;&#x50cf;

&#x955¢;&#x50cf; &#x9009; &#x62e9;&#x9879;

&#xTcbe; &#x786¢e;&#x791b;4

AR PG tr1+M]

&#x6309;&#xTcbe; &#x786¢e;&#xT7684;&#x6570;&#x91cf; &#x79fb;&

#x52a8;

&#x5c5e;&#x6027;. ..

kbd:[E]

&#x663e;&#x793a;&#x9879;&#xT6ee; &#x5c5e; &#x6027; &#x5bf9; &

r#x8bdd:

&#x90006;&#x656;&#x9488;

&HhdJddl &#x8f6c;

&#x9006;&#x6516;&#x9488; &#x65ch; &#x8f6c; &#x6240;&#x9009;&

y#x9879.

&#x987a; &#x6510;&#x9488;4

R oA ShEHESFOC;

&#x987a; &#x65f0;&#x9488; &#x65¢ch; &#x8f6¢; &#x6240;&#x9009;&

r#x9879:

&#x5e26;&#x4f4d; &#x5317;4

#x590d; &#x5236;

&#x5c06;&#x9009;&#x5b9a; &#x9879; &#xT6ee; &#x590d; &#x5236;4

% #x523(C

&#xT9b; &#x52a8;

kbd:[M]

&#xT9fb; &#x52a8;&#x9009; &#x5b9%a; &#x9879;&#xT6ee;

&#x968f; &#x4fdd; &#x53f7;&

r#x791fb; &#x52a8;

&#xT9fb; &#x52a8;&#x5177;&#x6709;&#x6307;&#x5b%a;&#x8d77;4

k#x70b9

&#x8lea;&#x52a8;&#x5b8c¢;d

a2 H); &#x5e03;4

vHk FaBflea; &#x52a8; &#x5b8¢; &#x6210;&#x5f53; &#x524d;&#x5¢03;&

y#x7ebf;

&#x5206;&#x5272;&#x5e03;

&#xTebf;

&#x5c00;&#x5e03; &#x7ebf;&#x6bb5; &#x62c6;&#x5206;&#x4e3a;&

r#x5728:

&#x81ea;&#x5b%a;&#x4e49;4

R dbode[3]&#xTebf;/4

B KOO Bt & T Bat&k HoT S BEH&IbER Be; & #x66f4; &#x6539; &#x5e03; &

r#x7ebf;

&#x5dee; &#x5206;&#x5bf9;4

o pd} & #x4e92;&

HESF(R &% T2 00; &#x 5019 &#xdead; &#x4e92; &#x5e03; &#xTebf;

&#x5dee; &#x5206;&#x5bf9;4

X #x6807;&#x6cel;.

 &#x6253; &#x5100; &#x5dee; &#x5206;&#x5bf9; &#x6807 ;& #x6ce8; &

#x8bbe;

&#x62d6;&#x52a8; (45
&#x5ea6;&#x6a21;&#x5f0f;)

kbd:[D]

&#x62d6;&#x52a8;&#x5e03; &#x7ebf;&#x6bb5;&#xff0c; &#x540c;&
45 &#x5ea6;&#x3002;

#x6516;4

&#x62d6;&#x52a8;
(&#x81ea;&#x7531;&#x89d2

kbd:[G]
&#x5eab;)

&#x62d6;&#x52a8;&#x5¢03; &#xTebf; &#x4e2d;&#x6700;&#x8fd1 ;&

#x7684;

&#x5b8c; &#x6210;&#x5e03;

& krddhind]

&#x505¢; &#x6b62;&#x5f53; &#x524d; &#x5e03; &#xTebf; &#x3002;

&#x5e03;&#x7ebf;&#x9ad8;4

CH#xdeae; &#x6a21;&

#EGHRPc06;&#x5e03;&#xTebf; &#x5207;&#x6362;&#x5230;&#x9ad8;{

vH#x4eae;

&#x5206;&#x5272;&#x5e03;

&#x7ebf;

&#x5c06;&#x5¢03; &#xTebf; &#x6bb5;&#x5206;&#x5272;&#x4e3a;&

r#x5728

&#x653¢e;&#xT716e;&H#xT612;&

A A LB BHO POV

CHES R BHRIDDES 3 ; & #x524d; &#x5e03; &#xTebf; & #xT7684 ;& #x672b;&

#x7aef;

&#x653¢e;&#xT10e;&#x5fae; &

#HbOIEtrl+V]

&#x5728;&#x5153;&#x524d;&#x5e03;&#xTebf; &#x7684;&#x672b;&

y#x7aef;

&#x653e; &#x716e;&#x901a;4

X Aotith ¥ ]

&#Hx5728;&#x5153; &#x524d;&#x5e03; &#xTebf; &#x7684;&#x672b;&

y#x7aef;

&#x9009;&#x62e9; &#x56f€;d

% bOcHR18:#45e76;&

HEEXDO B HIE2&F AL 2 RO B R4/ Bat& FX CoR & Fn ) ; &#x 7136, &

#x540¢;

&#x9009;&#x62e9; &#x56f€;d

AR &#x5e76;8

:
n

HEHXDOBOHK H2 &I RORN 4 BOE8MIe 24, &#x 542 ; & #x1T0c; &#xT7136; &

#x540¢;

&#x8bbe; &#x716e;&#x5c42;4

#x5bf9;. ..

&#x66f4;&#x6539;&#x5e03;&#xTebf; &#x7684;&#x6d3b;&#x52a8;&

r#x5c42;

&#xdead; &#x4e92;&#x510f;&

rHxtde ()8 RS hettf &

HBBRODB &N T00; &#xdead; &#x4e92;&#x 5T0f; &#x5e03; &#xTebf; &4

#x8bbe;é

&#x5e03;&#xTebf;&#x63a8;4

#x6324;&#x6a21;4

HEHKTC06; & #x5e03; &#xTebf; &#x5207;&#x6362;&#x5230;&#x63a8;4

 #x6324

&#x5355;&#x8f68;&#xdeas;d

kbt PR J&#x 510f; &

H OB &t AL 02 ; & #x STOf; & #x5e03; &#x7ebf;

&#x5207;&#x6362;&#x5e03;

& ddbf; & #x5£62;&

HEGOOPOT ; &#x6362; &#x553; &#x524d; &#txdead; &#x4e€92; &#x510f;&

#x5e03;

&#x6539;&#x53d8;&#x62d0);

SdoB 92 BeHx 7cTb;

S BRIRM) T ; & #x6362; &#x5(53; &#x524d; & #xdead; &#x4€92; &#x510f; &

#x5e03;

&#x64ad; &#x6d88;&#x6700;

&4 B kA x4e00; 4

X B DOS&AtheOBOREAEDLS 3 ; &#x524d; &#x5¢03; &#x7ebf;&#x3002;

&#x5e03;&#xTebf;&#x7ed5;4

#x8d70;&#x6a21;&

HEHKTC06; & #x5e03; &#xTebf; &#x5207;&#x6362;&#x5230;&#x7ed5; 4

#x8d70

&#x53d6;&#x6d88;&#x9009;

&#x62e9;&#x7f51;4

7 Fr 03 RoH&AeDdSRHEHOODBHEAXADQHL EX09 X & Hr OB 88D C; &

c#x4e00

&#x8fcT; &#x6eed;&#x9009;4

H#xde2d; &#x9879;.

. &#x6309; &#x7cTb; &#x578b;&#xdece; &#x9009; &#x533a;&#x5220;4

k#x9664

&#x9009;&#x62e9;/&#x6269

S5 P ; &#x8fde;

& BOINN)9; &#x62e9; &#x8fde; &#x63a5;&#x6216;&#x5¢06;&#x73b0;&

¢ #x6709

&#x9009;&#x62e9;&#x751;4

K#xde2d; &#x7684;4

v H% 69000 #X 630208 K HrO3 0 F=b709; &#x5c5e; &#xde8e; &#x540c¢; 4

c#x4e00

&#x56fe; &#x6846;

&#x9009;&#x62e9; &#x539f; &#x7406; &#x56fe; &#x56fe; &#x6846;&

#xde2d;

&#x540c;&#x4e00;&#x5¢42;

&#x6b21;&#x56fe;&

L HE S OO BHE AR SHEHOSMEHEFR AR FROBIT; & #x7406; & #x56fe; &

#x4e2d,;

&#x51cf; &#x5¢0f; &#x5e45;&

rHixtoe 6]

&#x5c06;&#x512f; &#x6612; &#x5e45;&#x5ea6;&#x964d; &#xdfde; &4

#x4e00;é

&#x589¢;&#x5927; &#x5¢e45;

& Krddaq;

&#X5c06;&#x512f; &#x6612; &#x5e45;&#x5ea6;&#x589¢;&#x52a0;&

#x4e00;¢

&#xTed3; &#x675f;&#x5¢03;4

%fbdeHEnd]

&#x5F53;&#x524d; &#x8f6c; &#x6298;&#x5904; &#x505¢; &#x6b62;&

r#x5e03:

&#x9571; &#x5ea6;&#x418;&

y #HathB [ 18t #k§bbe; &

H&HO8hbe ; &#x7T0e; &#x5153; &#x524d;&#x5e03; &#xTebf; &#x9879;&

H#x9571;¢

&#x51cf; &#x5c0f; &#x95(4 ;&

#kBddaj]

&#x5c06;&H#x521; &#x6612; &#x9514; &#x8ddd; &#x964d; &#x4fde; &4

#x4e00;é

&#x589¢;&#x5927; &#x95f4 ;4

Xitb8cldd;

&#x5c06;&#x512f; &#x6612; &#x95f4; &#x8ddd; &#x589%¢e;&#x52a0; &

#x4e00;¢

&#x65b0;&#x5efa; &#x5¢03;4

¢ AbEDK ]

&#x5f00;&#x59¢b; &#x65b0; &#x7684; &#x5¢03; &#x7ebf; &#x3002;

&#x8c03;&H#x6574;&#x5dee;

&Hhi2B4; &#x5bf9; 4

v #x5e03;&#x7ebf; &#x957f;&#x5eab;

&#x8c03;&#x6574;&H#x5dee;

& kR820G; &#x5bf9;&

y#x5e03;&#xTebf; &#x6bb6a;&#x659¢;

&#x8c03;&#x6574;&#x5355;

@6 &#x5¢03;4

vHx7ebf; &#x957f; &#x5€ea6;

&#x6dfb;&#x52a0;&#x5fae;&

r#x6ce2; &#x591a;&

H A e HAOR76; & #XT0b9; &#x5217; & #x8868;&#x521b; & #x5efa; &

r#x5fae;

&#x6dfb;&#x52a0; &#x5fae;&

r#x6ce2; &#x95f4;&

1 8699¢c3a; &#x5fae; &#x6ce2; &#x5e94; &#xT7528;&#x521b;&#x5¢efa; &

#x6307;¢

&#x6dfb;&#x52a0;&#x5fae;&

r#x6ce2; &#x7ebf;

&i#txde3a;&#xSfae; &#x6ce2; &#x5e94; &#x7528;&#x521b;&#x5¢efa; &

#x6307 ;¢

&#x6dfb;&#x52a0;&H#x5fae;&
(Stub)

r#xoce2; &#x77ed; &

#2448 H S fae; &H#xOce2; &#x5e94; &#xT7528;&#x521b;&#x5efa; &
(Stub)

#x6307;¢




PCB &#x7f16;&#x8f91;&#x5668;
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&#x64cd; &#xdf5c; &#x9ed8; &#x8bad ;KHxiFth; &#x6608; &#x952¢;

&#x6dfb;&#x52a0;&#x5fae; &#x6ce2; &#x 5127, & # G2 &3 x& Fad Bt o2& K AENT 94, & #x 7528 ; & #x52 1 b; &#xSefa; &#x6307 i«

(Stub) (&#x5127;&#x7ebf;)

&#x5c01;&#x88cS; &#x68c0;&#x67e5;&#x5668; | &#x6603e;&#x793a;&#x5c01;&#x88cS;&#x68c0;&#x67e5;&H#Xx5668;&#x7a97

&#x590d; &#x5236;&#x5c01;&#x88c5;

&#x521b;&#x5efa; &#x5¢01;&#x88cS;. .. &HXAFTE, &#XxT528;&#x5¢01; &#x88¢S5;&#x5411;&#x5bfc; &#x521b;&ttxSefa;d

&#x526a;&#x5207;&#x5c01;&#x88c5;

&#txdece; &#x5e93; &#x4e2d; &#x5220;&#x9664;&#x5c01;&#x88c5;

&#x7116;&#x8191;&#x5¢01;&#x88c5; &#x5728; &#xTF16;&#x8f91;&#x5668;&#x753b;&#x5e03;&#x4e0a;&#x0663€;

&#x5bfc;&#x51fa;&#x5¢c01;&#x88cS;. ..

&#x5c01;&#x88cS;&#x5¢5e;&#x6027;. .. &#xTF16;&#x8f91 ;&#x5c01;&#x88cS;&#x5¢5¢;&#x6027;

&#x5bfc; &#x5165;&#x5¢01;&#x88c5;. ..

&#x65b0;&#xSefa; &#x5c01; &AKRBECIr]+N] &#x521b;&#xSefa; &#x4e00;&#x4e2a; &#x65b0;&#x7684;&#x7aTa;&#x5c01;

&#x7c98;&#x8d34;&#x5c01;&#x88cS;

&#x663e;&#x793a;&#x5c01;&#x88c5;&#x681 1 ; &S KO2KHEHXEDRE2HEAHODCOIERIBIAG CS ; &#x 681 1;&#x5F62; &#x5deS; &#x4f5¢;

&#x5c06;&#x9ed8; &#x8bad; &#x710a;&#x76d8; &#FrSc(#k 603 T AR #K FxI2 M IHX Ft 39(RIHX FXFQFoHXHATO R H#X FnTa R HK H#RBO2 7

&#x5c06;&#x710a;&#x76d8;&#x5c5e;&#x6027; &#xFLOUOR xR 3P Mk H2 3 1 & HodBelBA & RO ANO&RAHOBOC S ; &H#Hx5c5e; &#x6027

&#x5c06;&#x710a;&#x76d8;&#x5¢5e; &#x6027 ; & #HRGRHKHRO P o #K HR 305 &:8xthd T4 &b d 0 BeAN Dad8&A0a8) e & #x6027

&#x9ed8;&#x8bad; &#x710a;&#x76d8;&#x5c5e; &#&kOAIT1 6; & #x891;&#x521b;&#x5efa; &#x65b0;&#x710a;&#x76d8;&#x6516;!

&#x710a;&#x76d8;&#x91cd;&#x65b0;&#x7116;&#KFIOB09; &#x6240; &#x9700; &#x987a; &#x5e8f;&#x5355; &#x511b; &#x5b83

&#x5c00;&#x710a;&#x76d8; &Kk GLEK B9 | ; & #&AHFH AGEEGHO 1B E x& BB Kett x OB I 49 ; & #x 5162 ; & #xT2b6; & #x710a;

&#x6dfb;&#x52a0;&#x710a;&#x76d8; &#x6dfb;&#x52a0;&#x710a;&#x76d8;

&#x5b8c; &#x6210;&#x710a; &Krd (AR &K 711 6; &HKERDL6; &#x6240;&#x6709;&#x63a5;&#x89e6; &#x56fe; &#x5f62;&#x5f62;,

&#x521b;&#xS5efa; &#x62d0; &&bSOdDs ] &#x521b;&H#x5efa; &#x62d0; &#x89d2;

&#x791b; &#x9664;&#x62d0;&#x89d2; &#xTb; &#x9664; &#x62d0;&#x89d2;

&#x76f8;&#x5bfe; &#xAf4d; &#xkDAGS hift+P] &#x6839;&#x636e;&#x6240;&#x9009;&#x9879;&#x76ee; &#xT6f8;&#x5bf9:

&HxAT4d; &#xTT6e;&#x91cd; &H#XxO5D0; &#x6279; &H#&BRB09; & #x4fAd; &#x TToe; &#x987a; &#x5e8f; &#x91cd; &#x65b0; &#x6279;,
PCB

&#x586b;&#x5145; &#x586b;&#x5145;&#x533a;&#x57df;

&#x586b;&#x5145;&#x6240;8Hb&TBY; &#x586b;&#x5145;&#x6240;&#x6709;&#x533a;&#x57df;

&#x53d6;&#x6d88;&#x586b;&#x5145; &#x53d6;&#x6d88;&#x586b;&#x5145;&#x533a;&#x57df;

&#x53d6;&H#x6d88;&#x580b;&dtxd: [ BB 6240; & EtXABUO; & #x6d 88 ; &#x586b; &#x5145;&#x6240;&#x6709;&#x533a;&#x57 dt

9.2 3D &#x67e5;&#x770b;&#x5668;

The actions below are available in the 3D Viewer. Hotkeys can be assigned to any of these actions in the Hotkeys section of the
preferences.

&#x6ded; &#xdf5c; &#x9ed8; &#x8bad ;KHxiFth; &#x660F; &#x952¢;

&#x6dfb; &#x52a0;&#x57fa; &#x67 71, &#x5728;&#x7535; &#x8def; &#x677f;&#x4e0b; &#x9762;&#x6dfb;&#x52a0;
(&#x6162;)

&#x6297; &#x952f; &#XOf 71 &#x5728;&#x6700;&#xTec8; &#x6e32;&#x67d3;&#xde2d;&#xdeeS; &#x6700
(&H#x6162;)

&#x5207;&H#x6362;&#x8868;&itbxddS4;(SMD) &#x5207;&#x6362;“&#x8868;&#x8d34;” &#x5¢c5e;&#x6027;&H#xT684;

3D &#x6a2l;&#x578b; 3D &#x6a2l;&#x578b;

&#x5207;&#x6362;&H#x76f4;&¥R43AY; &#x5207;&#x6362;“ &#xT614;&#x63d2;” &#x5c5e;&#x6027;&#xT684;

3D &#x6a21;&#x578b; 3D &#x6a21;&#x578b;

&#x5207;&#x6362;&#x865a; &3] &#x5207;&#x6362; “&#x865a; &#x62df;” &#x5c5e; &#x6027 ;& #xT7684;

3D &#x6a21;&#x578b; 3D &#x6a21;&#x578b;

&#xTb; &#x8f6c; &#x7535; &#x8def; &#x677f; &#xTb; &#x8f6c; &#xT7535;&#x8def; &#x677f;&#x89c6H; &#x56f¢€;

&#x4e3b;&#x89c6;&#x56fe; | kbd:[Home] &#x4e3b;&#x89c6;&#x56f€;

CAD &#x6839;&#x636e;&#x6750;&#x8d28;&#xT684;&#x6f2b;&#x53cd;&#x5c04

&#x989¢; &#x8272;&#x6837 ;& #x510f; CAD &#x989c;&#x8272;&#x6837;&#x5f0f;

&#xdecsS; &#HxA1T71, &#xT528; &#x612b; &#x53cd; &#&#R4ecS ; &#x4f71;&#x7528; 3D
&#x6a21;&#x578b;&#x6587;&H#x4ef6;&#x4e2d; &#xT684;&#x6f2b; & #x53cd;
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&#x64cd; &#xdf5c; &#x9ed8; &#x8bad ;KHxiFth; &#x6608; &#x952¢;

&HxATE, &#x7528; & #x6240;&#x6709; & #x5c5e; &HEBOXAT/ T, &#xT528; &#x6bct; &#x4e2a; 3D
&#x6a21;&#x578b;&#x6587; &#tx4efo; &#xde2d; &#xT684;&#x6240;&#x6709

&#x4e0b; &#x79fb; &#x7535; & #o8ddDS#HKOT7f; | &#x4eOb;&#xT9b;&#x7535;&#x8def;&#x677f;

&#x5de6;&#x79b; &#x7535;&#b8ddleftHx677f;, | &#x5de6;&#xT9tb;&#x7535;&#x8def;&#x677T;

&H#xS313; &H#XTIb; &#xT535; &ARUPRIGHNO 77T, | &#x533;&#xT91b; &#xT7535;&#x8def;&#x677f;

&#x4e0a; &#xT91fb; &#xT535; &ALRIPERH#X6TTL; | &#xdeOa;&#xT91b;&#x7535;&#x8def; &#x677f;

&#x4e0d; &#x663e;&#x793a; &#x4e0d; &#x663e;&#x793a; 3D &#x7151;&#x683c;

3D &#x7151;&#x683c;

&#xded; &#x51c3; &#x8174; & HdbbBphidod8foc; | &#xde2d;&#x5fc3;&#x8f74;&#x65ch;&#x8f6c;
(&#xT7009;&H#x511b; &#x9120; & #x6807; &#x4e2d; &#x952¢;)

&#x540e;&#x67 11;&#x5904; &#x7406; &#x5728;&#x6700;&#xTec8; &#x6e32;&#x67d3;&#x4e2d; &#xff0c; &#x5e¢94;
(&#x6162;)

&#x8fcT;&#x7a0b;&#x7eb9;&#x7406; &#x5c00;&#x8fcT; &#xTa0b;&#x7eb9;&#x7400;&#x5¢94; &#xT7528; & #x4e8e;
(&#x6162;)

&#x6e32;&#x67d3;&#x9634;&#x5f71; &#x6e32;&#x67d3;&#x9634;&H#x571;

&#x91cd; &#x716e;&#x89c6; &AKDBIR,] &#x91cd; &#x716e;&#x89c6;&#x56f¢e;

&#x6¢bf; Z kbd:[Tab]

&#x8174; &#x65¢cb; &#x8f6¢;

45 &#x5eab;

&#x6cbf; X &#x6¢cbf; X

&Hx8FT74; &H#Xx987Ta; &#x6510; &#x9488; &#xX65¢ch; &HKSIORL T4 ; &#x987a; &#x65f6;&#x9488; &#x65¢ch; &#x8f6¢;

&#x6¢bf; X &#x6¢bf; X

&#x8174;&#x9006;&#x6516;&#x9488; &#x65ch; & HKHRET4; &#x9006; &#x65{6; &#x9488; &#x65¢ch; &#x8f6¢;

&#x6cbf; Y &#x6cbf; Y

&#x8174;&#x987a; &#x650;&#x9488; &#x05¢h; SHEHORE T4, &#Xx987 a; &#x65160;&#x9488;&#x65ch; &#x8f6C;

&#x6¢cbf; Y &#x6¢cbf; Y

&H#x8174;&#x9006;&#x6516;&#x9488; &#x65ch; & HEHRLT4; &#x9006; &#x6510; &#x9488; &#x65¢ch; &#x8f6¢;

&#x6cbf; Z &#tx6cbf; Z

&#x8174;&#x987a; &H#x6510; & #x9488; &H#XO65ch; &HE&BHORLT 4; & #x987 a; &#x6516;&#x9488; &#x65¢cb; &#x8f6C;

&#x6cbf; Z &#x6¢bf; Z

&#x874;&#x9006;&H#x65160;&#x9488; &H#x05¢ch; AHEHRET 4, &#x9006; & #x65f6; & #x9488; & #x65¢h; &#x8f6¢;

3D &#x7151;&#x683c; 1 3D &#x7151;&#x683c; 1 mm

mm

3D &#x7151;&#x683c; 2.5 3D &#x7151;&#x683c; 2.5 mm

mm

3D &#x7151;&#x683c; 5 3D &#x7151;&#x683c; 5 mm

mm

3D &#x7151;&#x683c; 3D &#x7151;&#x683¢c; 10 mm

10mm

&#x663e;&#x793a; 3D &#x663e;&#x793a; 3D &#x8f74;&#xTebf;

&#x8f74;&#xTebf;

&#x663e;&#x793a;&#x6a21;&H#x578b; &#x8b9; & #& HRG63 e, &#xT93a;&#x6a2 1 ;&#x578b;&#x8fb9;&#x6846;

&#x53cd; &#x5c04; &#x5728;&#x6700;&#xTec8; &#x6e32;&#x67d3;&#x4e2d; &#x6e32;&#x67d3
(&#x6162;)

&#x6298;&#x5c04; &#x5728;&#x6700;&#xTec8; &#x6e32;&#x67d3;&#xde2d;&#x6e32;&#x67d3
(&#x6162;)

&#x5207;&H#x6362;&#x80f60; &H#xTcI8; &#x5c42; & Hk Ba3KIUKFAXGIN2 ; & #x80F6; &#xTcI8; &#x5¢42;&#x7684;&#x663€;&#x793a

&#x5207;&#x6362;&#xT7535 ;& #x8def; &#x67 71, & HEHOBSIHLHIR02 ; &#xT7535; &#x8def; &#x677f;&#x663e;&#x793a;

&#x5207;&#x6362;&#x6ce8;&#x91ca;&#x548c; &#&k FrARKI & Heifed BHEHHAQ SBHRGHAEL 8o & a8 c; & #x 7ed8; & #x56fe; &#x5¢42;

&#x5207;&#x6362; ECO &#x5207;&#x6362; ECO &#x5c42;&#x7684;&#x663e;&#x793a;

&#x5c42;&H#x663¢e;&#x793a;

&#x5207;&H#x6362;&H#x0b03 & #txdead; &#x6295; &BatbFA2f; &H#xT528;/&#xTI81 ;& #xT528; &#x6b03; &#txdead; &#x6295;&#x 571

&#x5207;&H#x6362;&H#xTT11,&H#x5b%e;&#x6a2 | ; &HKHNH 07, &#x6362;&#xT71{;&#x5b9e; &#x6a2 1 ;&#x5f0f;

&#x5207;&#x6362;&#x4eld;&#x5370;&#x5c42 ; & ExOFROTARALBA02 ; &H#xde1d; &#x5370;&#x5c42;&#x7684;&#x663e;&#x793a

&#x5207;&#x6362;&#x963b;&#x710a; &#x5c42 ; &K ExOF0KAFICA02 ; &#x963b; &#x710a; &#x5¢42; &#x7684; &#x663¢e;&#XxT934

&#x5207;&#x6362;&#x9521 ;) &#x818f;&#x5¢c42; & #&BI2OLHKFUB302; &#x9521; & #x818f;&#x5¢42; &#xT684;&#x663¢e;&#x793a
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&#x64cd; &#xdf5c;

&#x9edS; &HxShal BARTHEN; &Ax6600; &Hx952¢;

&#x5207;&#x6362;&#x533a;

&#x57df; &#x663¢;4

CHKFAZ2() 7 &#x6362;&#x533a;&#x57df;&H#x663¢e;&#x793a

)

&#x540¢e;&#x89c6;&H#x56f€;

kbd:[Shift+Y]

&#x540e;&#x89c6; &#x56f€;

&#x5€95;&#x89c6;&#x56f¢;

kbd:[Shift+Z]

&#x5e95;&#x89c6;&#x56f€;

&#x6b63;&#x89c6;&#x56fe; | kbd:[Y]

&#xX6b63;&#x89c6; &#x56f€;

&#x5de6; &#x89c6;&#x56f€;

kbd:[Shift+X]

&#x5de6;&#x89c6;&#x56f€;

&#x5313;&#x89c6; &#x56f€;

kbd:[X]

&#x5313;&#x89c6;&#x56f¢€;

&#x9876;&#x89c6;&#x56fe; | kbd:[Z]

&#x9876;&#x89c6;&#x56fe;

9.3 Common

The actions below are available across KiCad, including in Pcbnew. Hotkeys can be assigned to any of these actions in the
Hotkeys section of the preferences.

Action Default Hotkey | Description

Exclude Marker Mark current violation in Checker window as an exclusion
Next Marker Go to next marker in Checker window
Previous Marker Go to previous marker in Checker window
Add Library... Add an existing library folder

Click kbd:[Return] Performs left mouse button click
Double-click kbd:[End] Performs left mouse button double-click
Cursor Down kbd:[Down]

Cursor Down Fast kbd:[Ctrl+Down]

Cursor Left kbd:[Left]

Cursor Left Fast kbd:[Ctrl+Left]

Cursor Right kbd:[Right]

Cursor Right Fast kbd:[Ctrl+Right]

Cursor Up kbd:[Up]

Cursor Up Fast kbd:[Ctrl+Up]

Switch to Fast Grid 1

kbd:[Alt+1]

Switch to Fast Grid 2

kbd:[Alt+2]

Switch to Next Grid

kbd:[N]

Switch to Previous
Grid

kbd:[Shift+N]

Mode (3-state)

Grid Properties. . . Set grid dimensions

Reset Grid Origin kbd:[Z]

Grid Origin kbd:[S] Set the grid origin point

Inactive Layer View Toggle inactive layers between normal and dimmed

Mode

Inactive Layer View kbd:[H] Cycle inactive layers between normal, dimmed, and hidden

Inches Use inches

Millimeters Use millimeters

Mils Use mils

New... kbd:[Ctrl+N] Create a new document in the editor
New Library. .. Create a new library folder

Open. .. kbd:[Ctrl+O] Open existing document

Page Settings. .. Settings for paper size and title block info
Pan Down kbd:[Shift+Down]

Pan Left kbd:[Shift+Left]

Pan Right kbd:[Shift+Right]

Pan Up kbd:[Shift+Up]

Pin Library Keep the library at the top of the list
Plot. ... Plot

Print... kbd:[Ctrl+P] Print
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Action Default Hotkey | Description

Quit Close the current editor

Reset Local kbd:[Space]

Coordinates

Revert Throw away changes

Save kbd:[Ctrl+S] Save changes

Save All Save all changes

Save As... kbd:[Ctrl+Shift+S] Save current document to another location
Save Copy As... Save a copy of the current document to another location
3D Viewer kbd:[Alt+3] Show 3D viewer window

Show Context Menu Perform the right-mouse-button action
Footprint Library Browse footprint libraries

Browser

Footprint Editor Create, delete and edit footprints

Symbol Library Browse symbol libraries

Browser

Symbol Editor Create, delete and edit symbols

Always Show Cursor

kbd:[Ctrl+Shift+X

Display crosshairs even in selection tool

Full-Window
Crosshairs

Switch display of full-window crosshairs

Show Grid

Display grid dots or lines in the edit window

Polar Coordinates

Switch between polar and cartesian coordinate systems

Switch units

kbd:[Ctrl+U]

Switch between imperial and metric units

Unpin Library No longer keep the library at the top of the list
Update PCB from kbd:[F8] Update PCB with changes made to schematic
Schematic. . .

Update Schematic Update schematic with changes made to PCB
from PCB...

Center kbd:[F4] Center

Zoom to Objects kbd:[Ctrl+Home] | Zoom to Objects

Zoom to Fit kbd:[Home] Zoom to Fit

Zoom In at Cursor kbd:[F1] Zoom In at Cursor

Zoom In Zoom In

Zoom Out at Cursor kbd:[F2] Zoom Out at Cursor

Zoom Out Zoom Out

Refresh kbd:[F5] Refresh

Zoom to Selection

kbd:[Ctrl+F5]

Zoom to Selection

Cancel

Cancel current tool

Change Edit Method kbd:[Ctrl+Space] | Change edit method constraints
Copy kbd:[Ctrl+C] Copy selected item(s) to clipboard
Cut kbd:[Ctrl+X] Cut selected item(s) to clipboard
Delete kbd:[Del] Deletes selected item(s)

Interactive Delete Tool Delete clicked items

Duplicate kbd:[Ctrl+D] Duplicates the selected item(s)

Find kbd:[Ctrl+F] Find text

Find and Replace kbd:[Ctrl+Alt+F] | Find and replace text

Find Next kbd:[F3] Find next match

Find Next Marker kbd:[Shift+F3]

Paste kbd:[Ctrl+V] Paste item(s) from clipboard

Paste Special... Paste item(s) from clipboard with options
Redo kbd:[Ctrl+Y] Redo last edit

Replace All Replace all matches

Replace and Find Next Replace current match and find next
Select All kbd:[Ctrl+A] Select all items on screen

Undo kbd:[Ctrl+Z] Undo last edit

Measure Tool

kbd:[Ctrl+Shift+M

] Interactively measure distance between points

Select item(s)

Select item(s)
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Action Default Hotkey | Description

Configure Paths. .. Edit path configuration environment variables
Donate Open "Donate to KiCad" in a web browser

Get Involved Open "Contribute to KiCad" in a web browser
Getting Started with Open “Getting Started in KiCad” guide for beginners
KiCad

Help Open product documentation in a web browser

List Hotkeys. . . kbd:[Ctrl+F1] Displays current hotkeys table and corresponding commands
Preferences. .. kbd:[Ctrl+,] Show preferences for all open tools

Report Bug Report a problem with KiCad

Manage Footprint Edit the global and project footprint library lists
Libraries. ..

Manage Symbol Edit the global and project symbol library lists
Libraries. . .
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