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Motivation

Why write an EDA package from scratch in 20167

® Convenient and collaborative management of symbols, etc. avoiding redundancy
® Proper support for parts

® Unified editor

® Schematic editor that knows about nets

® Rule-driven design

® Explicit references (i.e. not by name / location)

® Make use of OpenGL 3 features

® Playground for experimentation
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Implementation

499bf624-b2f1-4366-8b9a-0eeb2c8fbb3f AU 70 kI_OC

JSON
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C++14

Builds and runs on Linux and Windows
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Implementation

UUIDs ~ 70 KLOC
JSON C++14
Gtk3 > 3.20

Builds and runs on Linux and Windows
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What's wrong with libraries
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The Pool

What's wrong with libraries The Pool

® Like a file system with only one level of ® Each item is an individual JSON file
hierachy ® Metadata is stored in a SQLite

® Not a database database
® Only contains real parts / parts that
can be mapped to a real part
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The Pool
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The Pool
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The Pool

I Ent+i+sr l

Par

1.55mm 1.0mm
get-parameter [ solder_mask_expansion ]
2 %

+Xy

set -shape [ mask-ob obround ]

1.15mm

get -parameter [ solder_mask_expansion ]

+
1.55mm

get -parameter [ solder_mask_expansion ]
2 % +

set -shape [ mask-rect rectangle ]

Symbol 1
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The Pool
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What's new

First real-world board

a Save || ® | & | Rules.. 3D Board - Interactive Manipulator | Reload netlist Placepackage || = || Help - o x

0.250 mm - + =186

Layers Options

Top Notes
Rod . Qutline
Lod . Top Courtyard
Top Assembly
o . Top Package
Top Paste
D Top Silkscreen
<@ [l TopMask
Rod . Inner 1
fod . Inner 2
Eod Bottem Copper
B Bottom Mask
< [ Bottom Silkscreen
|| Select only on work layer

Dim other

Selection (Bex, include origin) = X:-006.750 mm Y:+033.750 mm >
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What's new

First real-world board
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What's new

Length tuning

® 1=}
Length tuning - [H |ﬁﬂ
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What's new

BOM Export
QTY MPN Manufacturer Value Ref. Des. Package
File name | ftmp/bom.csv Browse... 53  CPL-CAP-X7R-0603-100NF-50V  CPL 100 nF €102, C.. COoe03
- 27 CPL-CAP-X/R-0603-1UF-25V CPL 1uF €110, C1.. CO603
Sort column | QTY ¥  Desc. v 20  CPL-RES-0603-10K-0.1W CPL 10 ko R0O603
9 CPL-RES-0603-681-0.1W CPL 6810 ROG03
Columns Available Columns Included 9 150060G575000 Wiirth Elektronik 150060G575000 . 0603 LED
Datasheet ary 9 CPL-CAP-X7R-0402-1NF-50V cPL 1nF C402,C.. C0402
MPN 8 CPL-CAP-X5R-0805-10UF-16V CPL 10 wF €101, C1.. CO805
Manufacturer 8  HMKID5CG330JV-F Taiyo Yuden 33pF €610, C.. €0402
Value 7 HMKI05CGI01IV-F Taiyo Yuden 100 pF C403,C.. C0402
> Ref. Des. 6 CPL-RES-0402-100-0.063W CPL 1000 R202, R.. R0402
Package 5 BLM18AG6G01SNID Murata BLM18AGE01SNID FB101, . (C0603
< Description 5 FCO402E50R0BSTL Vishay 500 R703,R.. RO402
5 C1210C476M4PACTU KEMET 47 uF C113,C.. C1210
~ 5 TPS7A4700RGWR Texas Instruments. TPS7A4700RGWR U103, U.. RGW
4 CPL-RES-0603-150-0.1W CPL 1500 R602, R.. RO603
v 4 CRCWO040249R9FKEDC Vishay 500 R401, R.. R0402
4 LQWIBANR10GOOD Murata 100 nH L401, L4.. LQWIBAN_0O
4 CBRO4C101F3GAC KEMET 100 pF C707, C.. C0402
4 C0603C829D5GACTU KEMET 82pF €202, C.. CO0603
4 LMK107BJ106MALTD Taiyo Yuden 10 wF C725,C.. CO0603
A CPL.PES.NENZ.120.0 11 o1 100 RENL B BOENZ
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What's new

Parametric part search

. — _c oo
1PN HMK105CG101IV-F Manufacturer Taiyo Yuden lue 100 pF
Taiyo Vuden 1206 1000F e3vl hor ription Multitayer ceramic capacitor  Datasheet httpsifiwwiw. ty Capacitor
KEMET €0805 100097 10V ¥R Gate | Two-terminal non-polarized capacitor ¥ | Symbol | Capacitor v | | Package | C0402 (Primany) ~
cPL 0603 12.00 pF 16V COGNRO
0402 18.00 pF 5V
22.00 pF 50V
Capacitors 27.00 oF 100V
Search Reset
CPL-CAP-X7R-0402-INF-50V  CPL 0402 1.00 nF 50V X7R
CPL-CAP-X7R-0402-10NF-50v  CPL C0402 1000 nF 50V XTR
CPL-CAP-X7R-0402-100NF-16V CPL 0402 100.00 nf 16V XR
CPL-CAP-X7R-0603-INF-50V  CPL C0803  1.00 nF 50V X7R
CPL-CAP-X7R-0603-1UF-25V  CPL 0503  1.00 pF 25V XR
CPL-CAP-X7R-0603-4.7NF-50V CPL 0803 470 nF 50V X7R
CPL-CAP-X7R-0603-10NF-50V  CPL C0503  10.00 nf 50V X7R
CPL-CAP-X7R-0603-22NF-50V  CPL 0603 22.00 nF 50V X7R
CPL-CAP-X7R-0603-47NF-50V  CPL C0603  47.00 nf 50V X7R
CPL-CAP-X7R-0603-100NF-50V CPL C0503  100.00 nf 50V X7R
CPL-CAP-X7R-0603-220NF-16V CPL 0503 220.00 nF 16V XIR
CPL-CAP-X7R-0805-1UF-25V  CPL 0805 1.00 yF 25V XR
CPL-CAP-X7R-0805-100NF-50V CPL C0805  100.00 nf 50V X7R
MK105CG101V-F TaiyoYuden  C0402  100.00 pF 100 V COG/NPO
HMK105CG330JV- TaiyoYuden  C0402  33.00 pF 100V COG/NPO
LMK105SD472)V-F TaiyoYuden  C0402 470 nf 10V COG/NPO
* LMK1078)106MALTD TaiyoYuden  C0603  10.00 pF 10V X5R
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What's new

Smart head up display

e Manipulator

Symbol U504

MPN: TPS7A4700RGWR
Manufacturer: Texas Instruments
Sheets 36V, 1A, 4 iV RMS,, RF LDO Voltage Regulator

Power

1
9
4




What's new
Smart head up display

a 6| o Rules... 3D

Parameters...

0.100 mm - + = 1

Layers
R . Top Courtyard
o [l Top Assembly
. Top Package
Top Paste
D Top Silkscreen
© Wl TopMask
. Inner
fod D Bottom Copper
© [l Bottom Mask
D Bottom Silkscreen
Bottom Paste
[ Select only on work layer
Layer Opacity 50 ==={ )}

Highlight mede | Dimother =

Top Copper
Elements placed on this layer describe

which narte aftha rannar lauarramain

Selection (Box, include origin)

X:-003.100 mm Y:+001.000 mm

Help - o x
~ Pads
1 1 »
Name
1
Padstack

SMD rectangular

Pad type

Position X

-2.350 mm - +

Position Y

1.750 mm - +

Angle

270.00° - +
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What's new
Smart head up display

(-] | o Rules... 3D Parameters... UFQFPN32 Footprint gen. = Help - o X
0.100 mm -+ x 1 s ~ Pads
00.000 mm " . N
:+000.500 mm
Layers
< [l Top Courtyard Name All
© . Top Assembly L
. Top Package
Top Paste
Padstack

D Top Silkscreen
© Wl TopMask

o Top Copper

SMD rectangular

W inner Pad type
hod D Bottom Copper Top
© [l Bottom Mask
D Bottom Silkscreen Position X All
Bottom Paste
[ Select only on work layer ~2.350mm -t
Layer Opacity 50 =={ ) »
Position Y All
Highlight mode | Dim other -
1.750 mm - +
Top Copper
Elements placed onthis layer describe Angle All
wwihich narte aftha cannar lauar ramain
270.00° - +

Selection (Box, include origin) = X:-002.900 mm Y:+001.200 mm >
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What's new

Copying placement and tracks — Motivation
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What's new

Copying placement and tracks — Schematic

ot

T+3.8\/_UZ UsG2 T+1.8V_D/3C_C\/DD
—in YVout
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1wk
G:\/1R— +1.8V_DAC_CVDD
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What's new

Copying placement and tracks — Board

a Save s o Rules... 3D Board - Interactive Ma... Reload netlist Place package = Help = o X
0.250 mm - + x
Layers
Top Notes
< [l outline

o . Top Courtyard
@ [l Top Assembly
<« [l Top Package
Top Paste
[ Tep Sitkscreen
<o W Top Mask
Copper
o [l nner1
© [l Inner2
o Bottom Copper
W Bottom Mask
D Bottom Silkscreen
Bottom Paste

Select only on work layer

Highlight Dimother

Selection (Box, include origin) = X:+008.750 mm Y:+020.500 mm Ctrl-z
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What's new

Copying placement and tracks — Board

a Save s o Rules... 3D Board - Interactive Ma... Reload netlist Place package = Help = o X
0.250 mm - + x 4
Layers  Option:
Top Notes
< [l outline

o . Top Courtyard
@ [l Top Assembly
<« [l Top Package
Top Paste
[ Tep Sitkscreen
fod Top Mask
o [l nner1
© [l Inner2
o Bottom Copper
W Bottom Mask
D Bottom Silkscreen
Bottom Paste

Select only on work layer

Highlight Dimother

Selection (Box, include origin) = X:+008.500 mm Y:+021.250 mm Ctrl-z
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What's new

Copying placement and tracks — Board

a Save s | & Rules... 3D Board - Interactive Ma... Reload netlist Place package = Help = o X
0.250 mm - + x 4
Layers  Option:
Top Notes
< [l outline

o . Top Courtyard
@ [l Top Assembly
<« [l Top Package
Top Paste
[ Tep Sitkscreen
fod Top Mask
o [l nner1
© [l Inner2
o Bottom Copper
W Bottom Mask
D Bottom Silkscreen
Bottom Paste

Select only on work layer

Highlight Dimother

Selection (Box, include origin) = X:+004.250 mm Y:+037.500 mm >
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What's new

Even more

Lukas K.,

Incremental search

Smooth zooming

Title blocks

Customizable keyboard shortcuts
Customizable colors
Multithreaded DRC

Edit board from bottom side
Calculations in numerical entries
Lasso and paint selection

Keepouts

FOSDEM 2019
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What's next

Release 1.0
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What's next

Release 1.0

Improve out of the box experience
User docs
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Links

github.com/carrotindustries/horizon

github.com/carrotindustries/x-band-tx
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https://github.com/carrotIndustries/horizon
https://github.com/carrotIndustries/x-band-tx

Thanks

Friends & Testers

People on the internet
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That’s it
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