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Abstract

• Studied how to use CAD to design boards for my experiment 

• Summarized what I learn

• Share and introduce the usage of CAD tool “KiCad”
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Motivation

• I need RFQPD for my experiment and 
designing the circuit board

• The latest version of KiCad 6.0.2 (2022/05) 
but information about KiCad on the 
internet are mainly for Version 5

• Version 6 Interface is a little different from 
that of Version 5
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Schematic of the experiment for DECIGO
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What is KiCad ?

• Completely free

• We can simulate the behaver of circuits like spice in KiCad
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Features



Installation of KiCAD and Launch a project
https://www.kicad.org/• You can download KiCad from

• This page (Japanese) is useful to install Kicad

・ Downloading
・ Installing
・ Changing language settings to Japanese
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• First, we make a new project

• ***.kicad_sch file is for a circuit diagram
• ***.kicad_pcb file if for a circuit board 

Project name example:  LowPassFilter

• 2 files are created automatically  

https://www.kicad.org/
https://marunaka-blog.com/kicad-download-install/1426/


Flowchart of Designing and manufacturing circuits

• Prepare for gerber data
• Estimate
• Place an order

• Arrange components(footprints)
• Wiring 
• Check the designing rule

• Arrange components(symbols)
• Wiring

Drawing circuit diagram

• Models may be needed installing
• Set some parameters

Simulation

Designing circuit board

Place an order
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Drawing circuit diagrams



Arranging symbols
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• is used

• Symbols: figures displaying components

• Click           , and open window to choose symbols

• Can put symbols by clicking as you like
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Typical symbols

Component Name of symbol Visual 

Resistor R

Capacitor C

Inductor L

Op amp OPAMP

Ground GND

Current source(AC) ISIN

Current source(DC) IDC

Voltage source(AC) VSIN

Voltage source(DC) VDC

• Many symbols are pre-installed

• If you exclude sources only for 
simulation, check the box of 
“exclude from board”



Prepare for symbols

Drawing symbols

Downloading symbols

• You can download and import libraries on the internet
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Ex. Library for connectors (BNC, SMA, D-sub, LEMO)

1. download the library (named 
“kilab_merl_03.lib” ) from this website

2. In order to import the library, click “Preferences 
> Manage Symbol Libraries >         ”

3. Please select “kilab_merl_03.lib” and add it to 
the list

• Of course, we can draw a new symbol and 
edit existing symbols using 

http://jaco.ec.t.kanazawa-u.ac.jp/edu/vlsi/kicad/03.html


Wiring and Annotation
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Annotation : numbering components 

1. Click “Tools > Annotate 
Schematic > Annotate”

2. “R?”, “C?” will be numbered like 
“R1”, “C2”

Wiring

1. Click

2. Connect the components 

Wiring Annotation



Associating footprints with symbols
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• If you are going to design printed board, it is 
necessary to associate footprints with symbols in 
the diagram

• Footprints : figures printed in the board

1. Double-click a symbol and open the property 
window

2. Click “footprint” box and choose a footprint

3. You can confirm and edit the list of footprints by 
visiting “Tools > Assign Footprints”

Package_SO > SOIC-8_3.9x4.9mm_P1.27mm (8-pin op amp )

list of footprints 



Prepare for footprints
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1. In order to import footprints, it is necessary to 
install Library loader from this website

2. Creating your account of Library loader

3. Add “SamacSys_Parts” to footprint libraries

4. Download and open ECAD Model, “***.epw” 

Reference 

If you cannot find proper footprints, you can download 
footprints from various website

https://www.rs-online.com/designspark/samacsys-part-finder-jp
https://marunaka-blog.com/kicad-parts-library-add/1453/
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Simulation



Setting parameters
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1. You set value of resister, capacitor,  inductor, 
etc for simulation

2. Double-click a symbol

3. Change “Value” box such as 100k, 0.1u

4. If the symbol is spice model such as current 
source, op-amp, please click “spice model” and 
open “spice model editor”

5. Edit DC/AC voltage



Very simple example of simulation 
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A very simple example, RLC circuit, is shown 
in the figures

Resonant frequency : 1 MHz

1. Click “Inspect > Simulator” and open the simulation window

2. Clink “Sim Parameter”

3. You can set parameter for simulation (AC, DC transfer, etc..)



Result of simulation
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1. Click “Run/Stop Simulation” to simulate the model

2. If you click “Probe” and the click the upper wire, 
you will get the result shown in the right figure

• Red line is “Gain”
• Blue line is “Phase”



Download simulation model
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• If you use IC circuit such as op-amp, you have 
to prepare a simulation model (mini-circuit)

• Usually, you can download spice model file 

Ex. OP27

Product page of OP27(Analog Devices)

Click !

1. To import the file, open the property 
window of the symbol such as

2. “Spice Model > Model Tab > Select file”

3. Select the file you downloaded  

https://www.analog.com/jp/products/op27.html


Export Netlist
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• If you want to design a circuit board, Netlist is required

• Netlist displays the network of components 

• You can export it by “File > Export > Netlist > Export Netlist”

• Filename is “***.net” and you can open it by usual text editer

Click !

Contents of Netlist
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Designing circuit boards



Import Netlist
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Import Netlist

• You can bring footprints from                
by importing Netlist

• is used

1. Click “File > Import > Netlist” and 
select the netlist file

2. Click “Update PCB”

3. Footprints are put in order

RFQPD footprints 
are imported



Setting properties and design rules
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Setting properties

• We define properties of board such as 
the number of layers

• Click “File > Board Setup” and open 
window

• Choose the number of layers in “Board 
Stackup > Physical Stack up”

• Design rules must be determined to 
avoid errors when manufacturing

• Recommended design rules are 
summarized in リジッド基板製造基準書

Design rules

https://www.p-ban.com/information/data/manufacture_standard.pdf


Roles of many layers
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Layername Layer Role 日本語での解説

F.Cu 1 Pattern パッドや配線(導体)の層

F.Mask 1 Resist 絶縁体の層

F.Paste 1 Metalmask はんだ付けのための治具の層

F.Silkscreen 1 Silk 部品番号などの印字層

B.Cu 4 Pattern パッドや配線(導体)の層

B.Mask 4 Resist 絶縁体の層

B.Paste 4 Metalmask はんだ付けのための治具の層

B.Silkscreen 4 Silk 部品番号などの印字層

In1.Cu 2 Pattern パッドや配線(導体)の層

In2.Cu 3 Pattern パッドや配線(導体)の層

Edge.Cuts 基板の外形の層

Ex) 4-layer board

• There are many layers in a circuit board

• When you wire or make solid pattern, it 
is important to understand the 
definition of the layers 



Arranging and Wiring 
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• Arrange the footprints(components) as you like

• There are many articles about reducing electrical 
noise  on 

• White lines in the above figure show the two pins 
should be connected when wiring 

RFQPD

ノイズ対策.com

https://www.noise-counterplan.com/
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Design rules check (DRC)

• Design Rule Check : check whether the board 
violate the design rule you ser up

• It is recommended to execute DRC frequently

• Click  “Inspect > Design Rules Checker > Run DRC“

• If there are errors, correct them until the number of 
them get to be 0

• If there is no errors, you can move on to exportation 
of Data
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Export Gerber data and drill data
• In order to place an order, “Gerber data” and ”drill 

data” are required

• Clicking “File > Plot” and open a window

• Reference to check/uncheck the box and export 
Gerber data is here

• If you click “Plot”, Gerber data will be exported

• After clicking “Generate Drill Files” and opening 
Generate Drill Files window, please click “Generate 
Drill File”, “Generate Map File”, “Generate Report 
File”

• You will get drill data

https://www.p-ban.com/gerber/kicad.html


Gerber data and drill data list
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Circuit board consists of many layers. 
Therefore, many kinds of files are 
needed to be manufactured 

Ex) 4-layer board

Filename Layer Role 日本語での解説

***-F_Cu.gtl 1 Pattern パッドや配線(導体)に関する情報

***-F_Mask.gts 1 Resist 絶縁体に関する情報

***-F_Paste.gtp 1 Metalmask はんだ付けのための治具に関する情報

***-F_Silkscreen.gto 1 Silk 部品番号などの印字に関する情報

***-B_Cu.gbl 4 Pattern パッドや配線(導体)に関する情報

***-B_Mask.gbs 4 Resist 絶縁体に関する情報

***-B_Paste.gbp 4 Metalmask はんだ付けのための治具に関する情報

***-B_Silkscreen.gbo 4 Silk 部品番号などの印字に関する情報

***-In1_Cu.g2 2 Pattern パッドや配線(導体)に関する情報

***-In2_Cu.g3 3 Pattern パッドや配線(導体)に関する情報

***-Edge_Cuts.gm1 基板の外形に関する情報

Gerber data

Filename Data name 日本語での解説

***.drl Drill data 穴の場所の座標に関する情報

***-drl.rpt Drill list 穴の種類と大きさに関する情報

***-drl_map.gbr Drill map file

Drill data

You can see                                                for details  初心者用データ説明書(p板)

https://www.p-ban.com/information/data/beginner_garber_data_manual.pdf
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Place an order
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Place an order

1. Prepare for data

2. Check the design rule

3. Estimate

4. Place an order 

In Ando Lab,  P板.com is often used

Before placing an order, 3 steps are needed



What files do you need to submit ?
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• Gerber data

• Drill data

• Manufacturing instraction (製造指示書) 

• Parts list (部品リスト) excel file

• Mount drawing (実装図)

There is a list of data when you order on here

Parts list example
Mount drawing example

( from here )

https://www.p-ban.com/information/data/parts_list.xls
https://www.p-ban.com/product/orderdata.html
https://www.p-ban.com/implementation/mount_drawing_sample.html


P-ban WEB Checker and Estimate
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P-ban WEB Checker Result

Click !

Website for the estimate

• You can confirm whether your board violate the manufacture standard or not

• If there is no problem, you can smoothly move on the next step, Estimate

Place an order

https://www.p-ban.com/kiban/com/csComEntDrc.do
https://www.p-ban.com/kiban/com/csComEst.do


Summary
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• Introduced KiCad and the usage
• Drawing diagrams
• Simulation
• Designing boards

• Should be installed
• KiCad
• Library Loader

• On the internet, there are many works 
• Libraries of symbols 
• Libraries of footprints
• Simulation models

Ando Lab Wiki (機器リスト) 

https://granite.phys.s.u-tokyo.ac.jp/wiki/Lab/?AndoLabInstruments#l128ceb5


Thank you for listening
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