Circuit Design on a Budget

Class 3: Creating Our Schematic
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This Week’s Agenda

2/25 Introduction to EDA and Our Tools
2/26 Starting at the Beginning

2/27 Creating Our Schematic

2/28 Creating Our PCB Layout

3/1 Our Finished Board
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The EDA Two-Step

* | will be showing the remaining steps of
creating our design and our board on both
programs (CircuitStudio and KiCad), however
we won’t go over every step on each. | will
emphasize differences when relevant

 Emphasis will be on KiCad

* The bottom line is to show each step
generically as we go through our process.
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Initializing - KiCad

KiCad (5.0,
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Parts Sources - KiCad

e KiCad comes with a decent-sized library which
is openly contributed to on Github.

* There is also a KiCad library provided by Digi-
Key as well as other libraries on the web

* Important concept to remember in ANY EDA
program — you should make your own local
library to your circuit, with copies of library
parts plus your own custom parts

Question 1 - Why create a local library?
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CONTINUING |
Blue Ridge Advanced Design and Automation 6 EDUCATION il o
Asheville, N%rth Carolina g CENTER & accroncs @




Parts Sources — CircuitStudio

e CircuitStudio comes with a very sparse library
that seems circa 1990s... 2n3904 etc

* A subscription gets you access to the Altium
Vault — which has some nice advantages
(sharing parts) but is not as thorough (IMO) as
KiCad — and has errors also

* Truism #2 — you will end up making parts
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Example — our Microcontroller

e MKL25Z128VLH4 is complete part number
* 48 pin flat pack
* So where do we find it?
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Digi-Key has Many Ties to EDA

Digi-Key EDA & Design Tools — Think It...Analyze it.._Design It™

No matter where you are in the design cycle, Digi-Key has the right tool to help you meet your design challenges head-on. From the industry's most flexible online diagramming tool that

enables true back-of-the-napkin to bill of materials (BON to BOM) functionality, through analog/power simulation, all the way to the most robust profe:

ional full PCB schematic capture

and layout functionality. Digi-Key's unparalleled design tool solutions are ready to help bring your designs to fruition quicker and easier than ever before. Each tool is uniquely paired
with access to Digi-Key's inventory of the world's largest selection of electronic components and we are commitied to offering you the strongest EDA tool porifolio to help you take your

designs to the next level.

Scheme-it — Schematic Drawing and Block
Diagramming Made Easy.

Scheme-itis an online and block diagr tool for
designing and sharing electronic circuit diagrams. Design at the

schematic, block, or board level.

Learn More »

Y SnapEDA

SnapEDA - Build circuit boards faster with instant
parts.

Download free symbols & footprints for millions of electronic
components. The largest source of verified parts.

Learn More »
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Introducing... DK loT Studio

DK loT Studio provides the fastest and simplest way to create,
lete embedded.to-cloud loT soluti
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Ultra Librarian — EDA/CAD Medel Libraries Made
Easy.

Al and manual footprint, symbol, and 3D model creation

Learn More »

[€cad

Introducing Digi-Key's KiCad Symbol and
Footprint Library.

KiCad is an open source Electronic Design Automation (EDA) tool
option that offers the functionality needed for most any projects.

Learn More »

Menior

A Siemens Business

PADS Maker | PADS MakerPro

Design printed circuit boards from start to finish quickly and easily

with PADS® Maker and PADS® MakerPro.

Learn More »

Blue Ridge Advanced Design and Automation

with access to database of pre-built library parts that export to
most CAD formats.

Learn More »

Innovative Solutions

Quadcept

Quadcept — Revolutionary CAD System

Quadcept offers free and paid CAD applications for schematic
capture and PCB layout with powerful routing feature.

Learn More »
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D-K KiCad Page
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Introducing Digi-Key's KiCad Symbol and Footprint Library and the KiCad EDA Tool

KiCad is an open source Electronic Design Automation (EDA) tool option that offers the functionality needed for almost any project. Because of its high level of functionality and no
licensing fee, its popularity is exploding.

« KiCad is afull feature electronics development application for the design and manufacture of electronics that runs natively on Windows, OSX, and Linux.
« Application suite includes: schematic capture, printed circuit board layout, Gerber file viewer, solid model viewer, and much more.

« Python scripting support for board and footprint library automation.

« Large number of symbol, footprint, and model libraries included.

« Applications and documentation have been translated to multiple languages.

Digi-Key recognizes this trend and we are proud to offer a new KiCad library comprised of symbols and footprints created in-house by our own Digi-Key technicians and engineers.

« Over a thousand useful parts, with footprints associated(atomic)
« Built from the ground up by Digi-Key AEs

« Purpose built by hand and peer tested, no automation here

« Same open source license as KiCad Libraries

« Created with all parametric and ordering information

Our library is available on GitHub so you can link to our latest version. Are you new to KiCad? You can get the program here.

C d Get it Now
[icac | [dcad

A copy of this library is also available here to Download Now.
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Let’s get the Digi-Key Library!

! digikey / digikey-kicad-library @ Watchv 80  #rStar 564  YFork 88
¢» Code [ssues 3 Pull requests 4 Projects 0 Wiki Insights

An atomic parts library for Ki-Cad.

D 171 commits 7 2 branches 1 release 42 8 contributors sfs View license

Branch: master = Mew pull request Create new file | Upload files = Find file Clone or download ~
Ben Hest fixed usb connector, and updated library data/status Clone with HTTPS & Use 55H
. . _ . Use Git or checkout with SVM using the web URL.
i digikey-footprints.pretty fixed usb connector, and updated library data/status ¢
_ o ~ ) https://github.com/digikey/digikey-kic E
B digikey-symbols fixed usb connector, and updated library data/status
B sc footprint correction
Open in Desktop Download ZIP

E) .gitignore updated gitignore
) LICENSE.md added license 3 year ago
=) README.md fixed usb connector, and updated library data/status 14 days ago
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Unzip to our Libraries Folder

* Users/public/kicad/libraries/

IR || ). s

Libraries » digikey-kicad-library-rmaster » - |4'~3- | | Search digikey-kicad-library-master F
library = Share with = Burn Mew folder = » [ @
Mame Date modified Type Size
. digikey-footprints.pretty 2/26/201911:51 AM  File folder
| digikey-symbols 2/26/201911:51 AM  File folder
. srC 2/26/201911:51 AM  Filefolder
|| .gitignore 2/26/2019 11:50 AM  GITIGMORE File 1KE
|| LICEMSE.md 2/26/2019 11:50 AM  MD File 4 KB
| | README.md 2/26/201911:50 AM  MD File 3KE
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New

Open

Save

Save As

Print

Undo

Redo

Cut

Copy

Paste

Help (this window)
Zoom In

Zoom Out

Zoom Redraw

Zoom Center

Fit on Screen

Zoom to Selection
Reset Local Coordinates
Edit Item

Delete Item

Rotate Item

Drag Item

Mouse Left Click
Mouse Left Double Click
Find Item

Find Next Item

Find Next DRC Marker
Find and Replace
Repeat Last Item

DesignNews

Ctrl+N
Ctrl+O
Ctrl+S
Ctrl+Shift+S
Ctrl+P
Ctrl+Z
Ctrl+Y
Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+F1

E HOT
F2

F3

F4

Home
Ctrl+F5
Space

E

Del

R

G

Return

End

Ctrl+F

F5

Shift+F5
Ctrl+Alt+F
Ins

KiCad

KEYS
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Move Block - Drag Block
Move Schematic Item
Duplicate Symbol or Label
Add Symbol

Add Power

Mirror X

Mirror Y

Orient Normal Component
Edit Symbol Value

Edit Symbol Reference
Edit Symbol Footprint
Edit with Symbol Editor
Begin Wire

Begin Bus

End Line Wire Bus

Add Label

Add Hierarchical Label
Add Global Label

Add Junction

Add No Connect Flag

Add Sheet

Add Wire Entry

Add Bus Entry

Add Graphic PolyLine
Add Graphic Text

Update PCB from Schematic
Autoplace Fields

Leave Sheet

Delete Node

Highlight Connection

Tab

-nc<z-<><'U)>ﬁ§

Alt+Back
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Back

Ctrl+B y)



Click on the .sch file

-

KiCad (2.0.2)-1 C:\Users\Charles\Documents\CECOL\CECOLpro

&
GBR

File View Tools Browse Preferences Help
ijl CECO1.pro
e :?D
I \= CECO1.kicad_pch ==
i . Project name:
m CECO1-cache.lib Ci\Users\Charles\Documents\CEC01\CECDL pro
I\ reRFD

OEGE a®/C

B B
Meslcine B NE e
[\ R R0
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Let’s get started!

= Eeschema — CE —C

File Edit View Place Inspect Tools Preferences Help

= = 1R Ao B PRAE ZA e EEE W

] =B 15 [ .
+

Select

Place Component

Place Power/GND

Y eidBI O P+ x BILINN F 957

Place Wire

\\'Il_ﬂ'??l_lé?

N
i B 3

Z092 X-1575 Y 38.60 dx -15.75 dy 38.60 dist 41.69
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Title Block

File Edit View Place Inspect Tools Preferences Help

OHEG:;ﬁ QG\O@)\Q@\QE t‘ﬂ%m Qﬁ :3- an ']In.mc
I ‘
g
o N
|:::
| Sheet: / e
| File: CECOL.sch Dl
| Title: |
Size: Ah [ Dpate: Rev:
KiCad E.D.A. kicad (5.0.2)— Id: 1/1
% - 1 5 I 6|

1 3

SIedfI BB >4 x L LN\ i+ ¥ H[&

i B

Z275 X 257.80 Y 209.55

dx 257,80 dy 209.55 dist 332.22
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File, Page Settings

-

Page Settings

Paper Title Block Parameters
Size: Murnber of sheets: 1 Sheet number 1
[M 210:297mm V] Issue Date
Orientation: 2019-02-26 <<< 2/26/2019 [7] Export to other sheets
[ Landscape - ] Revision
vl Export to other sheets
Custom Size: Dlee
Height: Width: il
279.40 431.80 CEC/ESCMNFC Tag [ Export to other sheets
_ Company
Layout Preview Blue Ridge Advanced Design ["| Export to other sheets
Commentl
[7] Export to other sheets
Comment2
[7] Export to other sheets
Comment3
[] Export to other sheets
Comment4

Drn by C. Lord

Page layout description file

[7] Export to other sheets

Browse

ok || concel |

DesignNews
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Comment 4 on Top

"b Eeschema — CECD1 [/] — C:\Users\Charles\Documents\CECO1

File Edit View Place Inspect Tools Preferences Help

ARENT Y SscaqadE- PRLDZE DS

G| e
EQH L] BACK
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1Drn by C. Lord" - A
S ' | &
| o o | =
Blua Ridge Advanced Oemgn S
| Sheet: / : e [
| File: CECOL.sch ol Ba
| Title: CEC / ESC NFC Tag s =i
Size: Ak | Date: 2019-02-26 Rev: v0.1 T
KiCad E.D.A. kicad (5.0.2)- Id: 1/1 o)
A R N S 6 &
Z275 X255.27 Y199.40 dx 255,27 dy199.40 dist323.92
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Built-in Library has our Chip

s B
Choose Symbol (12750 items loaded) |

kl25

Symbol N

= MCU_NXP_Kinetis N % '_
MEKL25Z128VFM4 Ki = o .
MKL25Z128VFT4 Ki = LB
MKL25Z128VLK4 Ki = ~ .
MKL25Z32VFM4 Ki
MKL25Z32VFT4 Ki _ T . 7

TH
4 L P
MKL25Z128VLH4

USB FS Device/OTG, LAFP-64

Kinetis KL25 series, 48-MHz/32-bit ARM Cortex-M0+, 128 kB flash, 16 kB SRAM,
Key words: Kinetis KL25 ARM Cortex M0+ [

Reference U7

Walna AL PEFAIEN HA i

| ok || Cancel
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There is our Microcontroller

ﬁ? Eeschema — CECD1 [/] — C:\Users\Charles\Documents\CECO1

File Edit View Place Inspect Tools Preferences Help

AN

slceead@ B PRALEZ

ﬁ :&2 @ ITH%BA:;I.(‘

oo 5
e 3
wRER 34

z
g
-2 - foz,
e EL it [ 2
2 priz P [
i e mescuncr [
T N Pk e
peal =
Enle s e
e LS P17 AT
raf
Fics
L i
L +
a2
i e
S n
.35
e oz
2] e P
Tyl =
2] A e
PP [
H Foesuwm_pis HE.
puCE Ty Fiow [ 84
e [
s i ra
.
o e
|2
8 i e
nale
=)
-
itz
s iz e
- 33
M £ 2E
1% v
u
WL i ne
Euwe Riage daverced Design
heel 7
I °) Fit=, CLCDLacn
[Tine: CEC 7 ESC WFC Tag
=) T Dot 2015-07-26 T e 1
WiLed ED 7. Vicad (302)- 1 [iez 11
T T T T T T T
4 3
Reference Value Name Library Footprint Description Key words
u? MEKL257128VLH4 MEKL257128VLH4 MCU_NXP_Kinetis Package QFP:LQFP-64_10:10mm_P0.5Smm Kinetis KL25 series, 48-MHz/32-bit ARM Cortex-M0+, 128 kB flash, 16 kB SRAM, USB FS Device/OTG, LQFP-64 Kinetis KL25 A

Z0o1 X209.55 YT747

dx 209.55 dy 7747 dist 223.41

mm Add component
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Asheville, North Carolina

esign and Automation

20

CONTINUING
EDUCATION

CENTER

resented by:




Change to B (11x17)

Page Settings l&]

—/ Paper Title Block Parameters
Size: mber of sheets: 1 Sheet number 1
B 1147in v || JhsueDate
[N~eldgntation: / 2019-02-26 LE 2/26/2019 =+ [C] Export to other sheets
Landscape - ] Revision
vl Export to other sheets
Custom Size: Dt
Height: Width: il
279.40 431.80 CEC/ESCMNFC Tag [ Export to other sheets
_ Company
Layout Preview Blue Ridge Advanced Design ["| Export to other sheets
Commentl
[7] Export to other sheets
Comment2
[7] Export to other sheets
Comment3
[] Export to other sheets
Comment4
e Drn by C. Lord [7] Export to other sheets
Page layout description file

| ok || cance |
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Now we have room

|#=| Eeschema — CECO1 [/] — C:\Users\Charles\Documents\CECOL (=] 2 [z

File Edit View Place Inspect Tools Preferences Help

.:,!I:E::Jﬁ (é\\f} O@)\Q@\QE t’mm ih}$@¥ﬁ%nA$

Ky

A T T T T T T T T T T
dn 1
=
! 14 #H f
T ANt =
B oo
i s
j;* H Sifne e A H /
EE‘:.; u'&m-g %
i /
et I
o Fieli [
[ H 3
Hrarnn el
e FEHE =§|
= sy
oz 73 jisi==
e -+ *
e i‘n— K
HEHE A
T %
~2Juann =g E}
H 1 3 H
14 AD~
wust e
|
Q
1AL,
I | DA
[
i
e T
TE Iﬁ
4 3
Reference Value Name Library Footprint Description Key words
u? MEKL257128VLH4 MEKL257128VLH4 MCU_NXP_Kinetis Package QFP:LQFP-64_10:10mm_P0.5Smm Kinetis KL25 series, 48-MHz/32-bit ARM Cortex-M0+, 128 kB flash, 16 kB SRAM, USB FS Device/OTG, LQFP-64 Kinetis KL25 A

Z0.68 X45210 Y¥129.54 dx 45210 dy129.54 dist 470.29 mm Add component
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Now for the NTAG

Choose Symbol (12751 items loaded) |

nt3h2211

Symbol Dese

Double-click here to select a
symbaol from the library
browser
] T r
’ Ok ] ’ Cancel ]

L.

Blue Ridge Advanced Design and Automation 2
Asheville, North Carolina
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Let’s Create it!

Symbal Properties Iﬁ

General Settings:

Symbol name: MT3H2211
Default reference designater: U

Mumber of units per package: 1 =

-

[ Create symbaol with alternate body style (DeMorgan)
[] Create symbol as power symbaol

[] Units are not interchangeable
Pin Settings:
Pin text position offset: 40

Show pin number text
Show pin name text
[¥] Pin name inside

OK ] ’ Cancel
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Define 8 pins, draw rectangle

Symbal muary?dﬁu!jno [C‘ram Files) (oo

File Edit View Symbol Place Preferences Help

MR >

=

Reference_Voltage

®

Regulater_Controller

=

Regulator_Current

=]

Regulator_Linear

=

Regulater_SwitchedCapacitor

=

Regulater_Switching

=

Relay
Relay_SolidState
RF

RF_AM_FM
RF_Amplifier
RF_Bluetooth
RF_GPS
RF_Mixer
RF_Module

EERBEBDEEEH
m

Power input&c——
- Bidirectionalc——

Open collectore—

VSS$ Vout

SC
FD

| VCC
SDA

T & O ®Q Q Q NT3H2211

. Search
| =

Symbol g
mm B
Motar U ? .
--i-— Oscillator -

Potentiometer_Digital ) ) ) ) ) ) )
- . . . NT3H2211
B57 Power_Management

Power_Protection . . .

Power_Supervisar

pspice 1 8

o Pacaive LA LR Paccive

erence_Current rassive | Y o} | g | rassrve

—=< Power output
—< Power input

——=< Bidirectional

i o,o{}éi"u'.}@D'_]“?"E

HTRCI1001T
« [y r
law 4| 1 |
Type Unit Converted Style Width Height Field Value
Field All All MNormal 1.270 mm 1.270 mm Reference u

Z733

X10.16 ¥ -5.10

mm

tt

dx1016 dy -510 dist11.37

= CEC

|J
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We Need a I°C Port

LLWU_FIU LLWU_FIU
w | 2| prey CNPO Nt | CMPOINI [ PTC7  }/SPIOIIDR,
— | — | prcs cuPO N2 | cwPo v [ PTCs | rooscL )
PTCY owPo N3 [owpo g [ Prce  \ | rcosoa /-

Z|I[ |8 BB
B R | R BB
I
I

— | — |picio | DiSABLED PTCI0  N2g1 Spv/
— | — | PICli | DISABLED PTCIT | 12C1_SDA
RO — — — | PTr2 MISARI FN PTr19
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PTC8 and PTC9

are Mis-labeled

I

e
oo
by |1
A
: GND o
B I s o ANT .
AntLoop
Z g ar o
- z = o pf 0603
221 p1an Pico 3
P31 pTag PTCL/LLWU_PB/RTC_CLKIN |22s
L 28] pTao Prcz A9
25 1 p7ay PTCI/LLwU_PT 2B U7
L 26 pag PTCH/LLWU_PE |23 CNTIHL211
27 | p1ug PIcs/LLwU_Po |30 N =
28 1 Pz FTCE/LLWL_PLO |2l e Lis a2
22 PTAL3 P17 |FoLe : 21 yss vout (Lo
- PTCE |22 g o 3 geL e |8
PICR :; ‘ AN ] A
PTCLO
. ATy 1
>—§§ FTALB
i piat VDD
L34 praop o
351 pTRGO/LLWL_PS . L
36 ] pry PTDO |27 Z.. S
+ 371 pia2 1oL |28 5 : +
L 38 { p1p3 PTD2 |22 4. S
- pTD3 |80 5 .5
PTD4 /LLWU_PL4 :; 2 Conn_01x10_Male °
- FIDE/LLWL_PLS |03 8 .
32 { 114 P107 A4 3 _
L 4G | PTBL7 Lo CAo
- 411 prR1g PTED L T
42 ] p1p1g PTEL [ A
- GND .
L5 | LusBo_DP o
=B 1 usee oM

m

DesignNews
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We add the functions to pin
description

File Edit View Symbol Place Preferences Help I
" -or]
NI BT § 0QQQaE |
TT L/ WU T O/ INTW LTSIy A
Search PTC2 ifJEujwectucmaL
n
. Symbol - PTC3/LLWU_RP7 —946 Bidirectional o7
mm
MKLIGZ32VLHA PTC4/LLWU_P8 4—9®E1dwzttmnat E T
B MKLIEZE4VFMA
L PTCS/LLWU_PS [20 ceisiecina O
MKLIGZBAVLHA PTCH/LLWU_P10 Lea‘d‘,m,m,ﬂ O)
MKL17Z128VFM4 52 L4
MKLI7Z128VEFT4 PTC7 ?Emwettmnat :\
MKLITZ128VIH4 PTC8/|2C OCL —Hﬁidirettiuﬂat 3
MKL177128VMP4
e PTCY9/12CODA %ea;mmum &
@
MIKLLZZ56VFE Pin Properties ! === v
MKL1TZ256VFT4 >
MKL1TZ256VLH4 Pinname: | PTCB/COCL Nametedtsize 1270 millimeters F
MKLLTZZS6VMP4 Pin number. 53 Number text size: 1.270 millimeters ¥
MKLI7ZI2VDA4
MKLIFZ32VFME Orientation: | Left L Length: 5.080 millimeters
Pin Pas % il
MKLITZS2VETA Electrical type: €3 Bidirectional e 0480 milimeters
MKLI7ZRVEHA 7 Pin Pas ¥: 30480 millimeters
MKLITZI2VMP4 | Graphic Style: | Line -
MKLLTZE4VDA4 1 P5
MKL1TZE4VFMA Sharing:
MKL17Z64VFT4 [ Common to all units in symbaol
MKL1TZ64VL H4 ] Commen to all body styles (DeMorgan) PTCa/12C0CL _93
MKLLTZE4VIMP4
Schemstic Properties:
MKL24Z32VFMA
MKL24732VFTA [ visicte
MKL24Z3IVEHA
MKL24ZE4VFM4
MK 24Z64VFT4 63
MKL24Z64VLH4 PTD&/LLWU_P15 —"=—esidirectional
MKL24Z64VLKd (a1
+
S PTD7 —eBsz: ional
MKL25Z128VFT4 :
2 %Eﬁdwrettmnat
— PTEQ :
<[’
:
Type
Questlon 2 — Does this change the operation of the circuit?
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Saved changed KL25 to our library

e
oo
7 |1 .
AN é
. o0 o
B I s o ANT .
AntLoop
Z g ar o
- 22 prap PTCE |2
P31 pTag PTCL/LLWU_PB/RTC_CLKIN |22s
L 28] pTao Prcz A9
25 1 p7ay PTCI/LLwU_PT 2B U7
L 26 pag PTCH/LLWU_PE |23 CNTIHL211
b 27 1 pTpg PTCE/LLwL_Po |20, N o
28 1 Pz FTCE/LLWL_PLO |2l e Lis a2
221 pTA1T FTCT |22 - 2t s yout [ -
- PTCE/ 120001 |23 : g o 3 geL e |8
PTCY /120004 |22 ‘ Cann ‘ =2 Fp spa 2
55
PTCLO -
. ATy 1
>—§§ FTALB
i piat VDD
L34 praop o
351 pTRGO/LLWL_PS - ‘L—
361 p1at PTG |22 P
v 371 p1p2 P1CL |28 > .
381 p183 PTD2 |22 e
: P1p3 |-E0 5 .5
PTD4 /LLWU_PL4 :; 2 Conn_01x10_Male °
- FIDE/LLWL_PLS |03 8 .
+39 1 p1B1G P1o7 |E2 s _.
LA0 L prpy7 o SAe
4L ] prptg PTED L 1o
42 ] p1p1g PTEL [ A
- GND .
% USBD_DP . S
-6 1 usee_oM S

I

m
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We Need to Program our KL25

e Cortex processors use the Serial Wire Debug
(SWD)

e As this only needs 2 pins (plus ground and Vdd
reference) and optional reset, we can use a 6-
pin standard interface

* | use a connectorless system called Tag-
Connect
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Tag-connect.com

TC2030-CTX Plug-of-Nails™ Cable

ARM Cortex 10-pin Cable with 6-Pin TC2030 Plug-of-Nails™ Connector.

Tag-Connect Plug—of-Nails™
TC2030-NL
-

002 5q ek

(83333 o s
oo
Cortex SWD
FTSH-105 micro header

.:':.
Footprint Space 2 £3 [T—, R S Ee s
Comparison £35 | | R = \ . ARM 20-Pin vs
66% Space Saving g 1 L300 Uy 3 ) - - TC2030
‘ 3 s — 84% Space

Saving

(Illustration only - ULINKZ not included!)
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The Important Info

The
Legs
VerSIOn 6-Pin TC2030 Footprint
ShOWing 1vCe
the 2 SWDIO / TMS
)LAeng‘s 3 nRESET
4 SWCLK / TCK
The /
[0a-CONNECE st raae @) FOOfpfinf 5 GND (also connected to GNDDetect)

/1 Progemning & Dsbog Cobles 6 SWO / TDO

Conl oo Spoce Onm Loy Dol
CI0 uCP Testprid $0.00 Tyes T A2

200 20 ek
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Symbol

r ~
[} Symbol Library Browser -- C:/Users/Charles/Documents/KiCAD/KiCAD/Tag-Connect/lib E@I&J

File View Help

> @® 80 Q s ,
Reguistor SwitchedCap: | [IFTERIV NSNS e

Regulater_Switching TC2030-MCP-ML
Relay
Relay_SolidState
Security

Sensor
Sensor_Audio . . . . . . . . . . . . . . . . . . .
Sensor_Current

SensorCu P
Sensor_Humidity
Sensor_Magnetic
Sensor_Motion
Sensor_Optical
Sensor_Pressure
Sensor_Proximity

S Tempertus assve—t | SWCLK + o oypD L1 e
Sensor_Voltage 5 G N D o Sw D IO : PESSi\h £

Switch r input

N

Timer . 6 3_
Timer_PLL Passive F—————————— SWO S RESET ———————————Passiw
Timer RTC
Transformer
Tersomer | TC2030=-MCP

Transistor_BJT L L
Transistor_FET
Transistor_IGBT F
Triac_Thyristor
Valve

Video
dk_RF-Detectors
dk_RFID-RF-Access-Mor| |
mkl25z128vihd

1 | 3 ] 1 3

m

MName Alias Description Key words
TC2030-MCP None

Z4.86 X-21.60 ¥ -3.80 dx -21.60 dy -3.80 dist21.93 mm I
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22
23
24
25
26
27
28
29

DesignNews

Added SWD Labels

PTAQ /SWD_CLK
PTAL
PTAZ
PTA3/SWD_DIQ
PTA%
PTAS
PTAL2
PTAL3

PTALH
PTAL9
PTA20 /RESET

OTAM A1 1wl DR

VRI

Blue Ridge Advanced Design and Automation
Asheville, North Carolina

=
PTCO
PTC1/LLWU_P& /RTC_CLKIN
PTC2

PTC3/LLWU_P7
PTC4,/LLWU_PSH
PTCS/LLWU_P9Y
PTC6/LLWU_P10Q
PTC7
PTC8/12C0CL
PTCO9/12CODA
PTC10

PTC11

« CEC

43
44

45
46
49
90
a1
92
a3
| D4

a5
a6
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Generic R and C, Edit Parameters

DesignNews

N I T

(") Bold and italic

| Edit Reference Field :
Text: Size: {mm): |
1.270 |
Options: Style: Horizontal Align: Vertical Align: .
[ Vertical @ Mormal i@ Align left i) Align top ]
(7 talic () Align center @ Align center '
[ invisible | | - il S -
() Bold () Align right () Align bottom

[ [ cance
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Added a bitmap (logo)

= Eeschema — CE —C

=1 ot

File Edit View Place Inspect Tools Preferences Help

MY o QElceaadE- PN ZACEEE M.

St

>

= +

B 7

[ /

N

N

| T - X

e s ’11: *

i

f A

e B>

AD-

E5

@

A

By

e T
€ «

g

Z070 X 4064 ¥ 23140 dx -40.64 dy 23140 dist 234.94 mm
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Completed Circuit

W ol
| |
' L
]
]
o A I e lak
x [
] TS b
k) “Rall. iy
TL?‘I:I'SCI:- HLP —=5 m e nr.uuw.mmuplul;': dd
.l 1ad,
o e mL7 (4
3 BT T B PICE b (R
s v L ] s FIne e e
Ghil 2500 ] P e L v
- B ) FLEL |—E A e m PICES wirs_pL Fak *
e e (T
FICH AP L (0 |
PIH il ﬁ L
L LT
Cht mcLL R
- N AT
i P
2 remmin th
B AL S
Ee-. .2 T [ 1) - —
1 FinL _‘—.E_
-1 AT [T ) o
.. I
PR 1t v T—
. P T A gl L
&Ik
[l O 1] N E— W
. 2 ma 1o - —
LS LMo <hD ._ILi FBLY
FIME nco
- L AL e nLL i o
5 5
[ Lna or
Jan-12 A 1ana
£ o e
| ncrL
Ficss hb
ez
e nes .
FIC5E b
frat noes H—
oy -
2 v ncat [
iz
HELST LML

DesignNews

CONTINUING

Blue Ridge Advanced Design and Automation 37 %DgﬁA{J(E)R

Asheville, North Carolina

Presented by:




A little small on B paper

i |E
Ea
fabs e}
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f
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Doesn’t fit 8-1/2 x 11
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CircuitStudio

e Let’s catch up with where we are in KiCad
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Click on File, New PCB Project

-
Create New Project From Template M

Select one of provided templates te create new PCB project from, or select Blank to create new blank PCB project.

4 [ Blank

gl Blank PCB Project
> O3 AT
> [ Eurocard
> [ PC-104
» [ PCI !
'l | » L3 PCMCLA
W | » 3 Sbus
> O XT

Blank PCB Project

Mame
CEC_ESC_NFC _Tag

I Location
Ch\Users\Public\Documents\Altium\Projects

Create Project Folder

ok [ cancel ]IJ
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el

CircuitStudio (1.5) - Workgroup [Workspacel .DsnWrk] - Home - PCB_Projectl .PrjPCB

Type here to search

Home View

Project

L
o B

Project Select Start Project Help
o = Paste Documents
Project | Clipboard | Resources |
P wo x| o DR -
o
|CEC_ESC_NFC_TE!J-P'JPCb “ Project ] P A Start Projects ¥ &  Community B Help 2 My Account ¥ &

Em

BN Mo Documents Added

No Opened Projects
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Project, Add New Schematic

CircuitStudio (1.5) - Sheetl.SchDoc - CEC_ESC_NEC _Tag.PriPch
SCH Inspector

H‘\r' [

[P=2] Sheetl.SchDoc

Home View Project Toaols Outputs
. e o cut || v EEEComponents o‘SgWires ﬁ?NetLabels o Part M %, of | Include all types of objects from current document
i d
Copy [ ] ESheetSymbols FvPorts RParameters ZW\re m TR
Project | [} - All
i L Deselect Paste || ppjects 'ETe)d:s @Drawings @@Other '”’)Net Label @B ~%-
Project Clipboard | Selection Filter | Circuit Elements
Projects v I x ﬁ [2 Sheetl.SchDoc E
o
1 H =3
|CEC_ESC_NFC_Tag.Prchb H Project ] &
=@ CEC_ESC_NFC_Tag.PrjPch *
= B9 Source Documents ~
B

MNo objects selected

Editor

X120 ¥:50  Grid:10

b

| Feviam
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Vault Explorer, KL25Z77

Vaults v x
» Altium Content Vault Q0
Vault Folders ! | 1 * |T0|:| v Unified Components » Components E E E | Search Vault... ,0

[ Crystek

[dcsr

- CTs Corporation No Category

& [ Culine [No Description] Q'
[ cypress

[ Dialight — |Item # |Revision |State | Description | Comment | Mote
] Digi International i @ CMP-1750-00001 1 Released Kinetis K22F Sub-Family, 120 ... MK2Z2FN1MO...

[ Diodes Inc 3 E 4 CMP-1750-00002 1 Released 43 MHz Cortex-M0+ Based Mi... MKL25Z128V...

& Diptronics L JdCMP-1750-... 1 48 MHz Cortex-M0+ Based Mi... MKL25Z128V...

[ E-Switch & CMP-1750-00003 1 Released 3-Axis, 12-Bit / 8-Bit Digital Ac... MMAS4520QR 1

[ Eaton @ CMP-1750-00004 1 Released Proximity Capacitive Touch Se... MPR1Z1GR2

[dEecs

[J Emerson Metwork Power

[dEepcos

[dEpson

LA Everluck Optoelectronics

[ Exar Carporation

(L1 Fairchild Semiconductor

[LJ FCI Electronics

DFenghuang Technology

[ Fooconn Electranic

L1 FOX Electronics

[ Foxconn

I [ Freescale Semiconductar
7@ Analog and Power Management

74 Digital Signal Controllers

@ Microcontrallers

[ Models
‘-'*NOCEtEQ_OW * MKL25Z128VLH4 [CMP-1750-00002-1] Releasedsummary »
e y';a’t C:”"“ < 48 MHz Cortex-M0+ Based Microcontroller with USB, 1.71 to 3.6 V. , -40
h ructure .-': 2ard
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Part Aand B

-
G RE S CircuitStudio (1.5) - Sheetl.SchDac * - CEC_ESC_NFC_Tag.PriPch
File Home View Project Tools Cutputs
o | o e 7 1 :
f © = WHE 2 =
’ZoomOut e ' =
Start Project Projects | Libraries Messages Storage Desktop Help  Shortcuts Inspector Dim Level ' o Clear Differences
Documents Manager Layout ™ ’ZoomDocument [ T T R T T T Masks
System Help Zoom Schematic Design Compiler
Projects v I x ﬁ [2 Sheetl.SchDoc* ]
i ) [ N (=}
|CEC_ESC_NFC_Tag.Prchb H Project ] &
=@ CEC_ESC_NFC_Tag.PrjPch *
= B9 Source Documents ! -z s = :
=] sheetl, SchDoc * -] : HE N P ——
= EE B e
=] % 21w ves
- pini [t ] s v B ||
I Hm =k
i i 20 e
e AE
%’F e
" ) "
i t—
| ne
EOE '
i
<1 =
B Sl u e | 3
= R
L b CECESUNFC T L
= T T |
A
[ TIETSITT | BTN
NrTTE—ET | {RETTTATS
| ) [ -
4 3
Editor
950 ¥:590 Grid:10 |
L —
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Now the NT3H2211

* Going to the vault for the NTAG part, we see it
isn’t there. We do find a similar part and look
to see if we can use it:

Comment
MNT3H1101W0OFHKH

Description

MTAG [2C-Energy Harves ting MFC Forum Type 2 Tag with Field Detection Pin and I2C Interface, 1.7 to 3.6 ¥, -40 to
35 degC, 8-Pin QFM (S0T-302-3), RoHS, Tape and Reel

Folder Ancestor Revision

Unified ComponentsiComponentsifew Releases|Mew
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We Need to Create

_ - :
B CuitStuia (1.5) & SehlibL.SehLib & CEC,ESC.NFC

ag.PrPch

E=Sre

Project Toals Type here to search L
—
m E E m . . 'E’ Current Variant [Mo Variations] - n
Add new Add Add Existing Add new Add new Save Save Generate Variants
Schematic  new PCB Document SCH Library  PCE Library Project  Project As... outputs
Design Documents | Libraries | Project Actions |
Projects v Qx Home F= Sheetl.SchDoc [E= St RAe 1] =
o
| CEC_ESC_NFC_Tag.PrjPcb | ’ Project ] o T
Ba
= B9 Source Documents
[ Sheetl.5chDoc
I B3 Libraries
= B3 schematic Library Documents
=1 5 chibl.Schlib
|
|
i
4 1 3
Projects | SCH Library J - 4
WOY0  Grid:10 |
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ﬁ 1 tStudio Schlibl.5c . ’A."' "\._ r'o" 0 gli |

- -
F Home Vie Proiect Tools Type here to search Jo ..
b
|_ n E E m . . 'E) Current Variant [Mo Variations] - n
Add new Add Add Existing Add new Add new Save Save Generate Variants
Schematic  new PCBE Document SCH Library  PCE Library Project  Project As... outputs
Design Documents Libraries | Project Actions ‘
Projects v I x Home K2 Sheetl.SchDoc ﬁ Schlibl.Schlib * =
o
| CEC_ESC_NFC_Tag.PrjPcb H Project ] - o

B
= B3 Source Documents
[ sheetl SchDoc
| E1E3 Libraries
F B3 Schematic Library Documents

= 5chlibl.5chlib *

Sl —
(Sl o)) BN [ee

= W N =
W O\ 1 O

Projects 1 SCH Library - -

¥B0Y:50 Grid:10 | Hit Spacebar to change mode |
i Blue Ridge Advanced Design and Automation 48 B ATION
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Finished Part

-
Browse Libraries

Libraries =3¢ Schlibl.5chLib

Mask

4 | Library
Schlibl.SchLib
Schlibl.5chLib

Component Name |Description

B | Ccomponent_1

2 components

Models

Model Mame |Model Type

|
v
U*
é LA LB g
3 VS8S vOUT 3
—5 SCL vCC ——
— FD SDA —
NT3H2211
Footprints
Preview not available
[ OK ” Cancel ]

Blue Ridge Advanced Design and Automation
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IC’s In Place

ircuitStudio Sheetl.5chDoc- CEC_ES __ ag.PrPch gm

Project Toals (o] 5 Type here to search L
b :
Cut v E, Components ‘SgWires 5 Net Labels  JE Part M L - o }“‘ A Oo T (ﬁo . . h
Copy ;I 2 sheet symbols ¥ Ports EParameters ZW\re M - E} ' oo IT >
aste | opjects T Texts B prawings @, other et @7 Wl SR B2 " h
Project | Clipboard Selection Filter | Circuit Elements | Graphical Elements | Font | Appearance |
Projects v I x Home Rl Bt = Schiibl.Schiib ]
0 [ : [ ) [ : "B
| CEC_ESC_NFC_Tag.PriPch H Project ] &
O
= B9 Source Documents ! i - !
[¥=2] Sheetl.SchDoc B =1} % ¥ t:Eh"" e
=1 B3 Libraries el i3 s .
[= B3 schematic Library Documents ; % Hao' WA
. R 3 . = voe ves o —
42 Schlibl.SchLib | o vn v P
b o e
i
A
! ".' I
=& 1
- s % ) | =
. ] "
ST
v v
| o L
|
| L ™ R ESCNFC Tag L
= T e L4
| :x: ZTETSITT | BTN
Fic [, TG TR 1T | NETTTATS
i 5 I : -
4 »
Editor |
950 ¥:470  Grid:10 |
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Tomorrow!

A peek at the finished CircuitStudio schematic

We assign footprints to parts

We check for proper netlist

Let’s design a PC Board!

Question 3 — What KiCad hot key rotates a part?

Blue Ridge Advanced Design and Automation
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This Week’s Agenda

2/25 Introduction to EDA and Our Tools
2/26 Starting at the Beginning

2/27 Creating Our Schematic

2/28 Creating Our PCB Layout

3/1 Our Finished Board
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Please stick around as | answer
your questions!

* Please give me a moment to scroll back through the
chat window to find your questions

* | will stay on chat as long as it takes to answer!

* | am available to answer simple questions or to
consult (or offer in-house training for your company)
c.j.lord@ieee.org
http://www.blueridgetechnc.com
http://www.linkedin.com/in/charleslord
Twitter: @charleslord
https://www.github.com/bradatraining N
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