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INTRODUCTION Em

_ EXPER

Exclusive supplier in France of a range of software dedicated to electronics and embedded systems,
EDA Expert brings its technical expertise and helps industrial companies define suitable solutions for
the design and manufacturing of electronic systems. With over 20 years of experience in the field of
electronics, we provide our clients with a comprehensive view from design to manufacturing, with an
unbiased perspective on the software market: advanced advice and expertise, technical support, software
integration and customization, and assistance with getting started.

EDA Expert is registered as a training organization under the number 11 94 08144 94 with the Prefect
of the lle de France region and referenced in Datadock under identification number 0004166. Since
January 2021, EDA Expert is also certified QUALIOPI under the number FR063306-1, ensuring
compliance with the standards set by the National Repository for the quality of actions contributing to
skills development.

Qualiopi »

processus certifié

IE B REPUBLIQUE FRANCAISE
The quality certification has been issued for the categories of training actions

Furthermore, the trainers at EDA Expert are all electronics engineers with over 20 years of experience.
They are certified and accredited by Altium and also hold CID certification from IPC. Furthermore, the
trainers at EDA Expert are all electronics engineers with over 20 years of experience. They are certified

and accredited by CID certification from IPC.
Cipc.

Designers Council
PCB Designer (CID)
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MODULE 1: Fabrication
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Objectives : in this module, we will show the matrix definition and the fabrication
functions

From the menu Help, select Load Demo to open the demonstration project used for this training:
A A D ~

|
J Start View Selection Developer Fabrication Analysis Extras ‘ Help {

| % P I Online User Manual ’}'7% & e
[P Strokes on/off S % m =

Tell a Friend
@ Strokes Help Load Load e nen- License Edition About
Demo | Demo3D | | Termsof Licence System License

By selecting Top and Bottom layers, you will see the fabrication files:

Layer Sel Info
comp_+_top Objidg ”
ftcream ‘Solder.
-

3 . op 35425
proprog_1 14301

v @ botiom 35+25
-
beream Obj0;
drill OB 12
comp_+_bot Compx
dimension Docurr «

@ Map 35 SackUp = CMPs | * |

E Dview z[wmwl

A. Matrix

From the Fabrication menu, select Matrix for opening the matrix definition and its options:

* —— 1 . Stencil Generator E Panel Builder

o Stencil Area Editor S8 Profile -

BOM | Matrix Edit
Expert Dimensionings |7z Marker List B8 Show 5and R
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== Matrix (pch) — O

x

File Tools Edit

Layername Context Type
i " P e 1
| w v v . l:l Start Layer () Via Filling Copper
| | | | | ‘ L Plating Hm () Via Filling Ink
o -

poay e | | Cwror | §
:
TCREAM Solder_paste 0.00 pm

Top Sl 18,00 + 25,00 um copper weight = 0.70866 // plating = 0.984251 1/

!!

BOTTOM Freasl 18,00 + 25,00 um copper weight = 0,70866 // plating = 0,984251 //

%!

BCREAM Solder_paste 0,00 pm

5

0.00 um

NI

:
:
:
i

nnnom

Height: 0.186 mm

In the window we can add new layer, change the layout and positions of the layers, create Drill and use
an existing layout.
To edit layer, go to Edit menu:

== Matrix (pch)

File  Tools | Edit

|: Add Layer r Add Signal Layer
Layernam : |
= Add Drill Layer Add Solder Mask Layer |
BOTTOM Add Core Block

Add Solder Paste Layer

Add Prepreg Layer

Polarity Ei Delete Layer

Delete all empty Layer Add Top Component Layer

Rename Layer

Add Bottom Component Layer

11 fH HNE

MDdlﬁf PCB HEIght Ldd LE}"EF
Copy Layer 18,00 + 25,00 pm
Polygonize Layer
Invert Polarity of Layer
18.00 + 25,00 pm

Create Document Layer
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We can edit the layout by adding new layers, deleting them. We can also edit the layer directly in the

menu below:
Layername Context Type il
LayerHeigh o
|ED'|_|'OM V| |Board v| |Signal v| . _ Start Layer | TOP w Via Filing Copper
i Plating 500 = Via Filling Ink
End Layer BOTTOM ~ Vi "
poary ot |

In the file menu , we can import an existing stackup, or export the one we created.
File | Tools  Edit

—  Standard Stack Ups
Import XACT Stack Up
Import IPC2581 Stack Up ] [c

Export [PC2581 Stack Up

Save Matrix

Print Report

Print Preview

Page Setup

Create Report

Add Info Layer

Export Stack-Up 2D 3
Exit

BCREAM

I3 ml @

Drag a layer to change its position.

!!

TCREAM Solder_paste 0.00 um

!

copper weight = 0, 70866 // plating

N

TOP Signal 18,00 + 25,00 pm

!

BOTTOM Signal 18,00 + 25,00 pm copper weight = 0,.70866 // plating

N

!!

BCREAM Solder_paste 0,00 pm

\|
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We can create a new Drill layer with the layers that are going to be your drill. Go to Edit and select Add
Drill, and specify the name:

== Mew Layer Name >

DRI

oK Cancel

And select this new Drill layer and specify the Start and End Layers:

Dirill Layer
Start Layer | v| () Via Filing Copper
() Via Filling Ink
End Layer |

V| (") Via no Filing

Close the matrix menu without saving the change.

B. Add object

To add a new object, go to Fabrication -> Edit:

gk Add SE = = Copy /" Change Job Name ¥ Add Text ¥ Drill Tool Manager
Edit Hes = "= M Paste Remove Double Elements % Component Heights Polygonize Selection Change Attributes
: Symbol  Part | Package | Transform  Transform || Generate | = " P g yganiz : Generate Sange RENRt=

Delete  Library Library | Library || 9 Undo o Origin | Oversize | @ Remove Negative Objects 3%, Hatch Selection # Change Attributes

Metlist

And select Add:

= Add Object

Layer [Top

Line Pad | Surfacel Arc | Text |

[ sstributes Values... [] Snapto end
[] Same Net
[ Snap to Grid

® Posttive
O MNegative

L —

® Single Line ) Polyline ) Slat

X {mm): Y {mm):

O | —
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We can select the Pad option and choose Symbol:

>

Layer |TOP v

Line | Fad

Surface| Arc | Text |

[] Attributes Values.. | [ ] Snaptoend
[] Snap to Grid
(®) Postive ® 0
() Negative O 90
(® No Mimor O 180
O Mimor O 27
Symbol: | |J I Pick I
¥ {mm): Y {mm):
Location: |D | |D |

Click on it to have more options or write directly on the blank space if you know the reference.

When you click on the button Symbol, a window shows up to select the Pad:

Loaded Library pch

Symbol Library
D Name: Type Definition
5. 77| Saisiszez le texte ic TF| Saisizzez let.. F| Saisissez le texte
.7 2200 r r86.61417388516(
LIk 254 r ali]
LIE] rd06.4 r Al
10 rect508762 rect rect20.000000790
™11 rect558.8x1270 rect rect21.9959955461
12 rect1270x558.8 rect rect49.999995630
®13 6096 r r24
14 rect1651x635 rect rect65.000001357
W15 rect762x88%r35.25:1234 rect rect30.000001186
® 16 3128 r raz
17 rectB8%E@B%ar111.121234 rect rect35.000000210
13 rect1016¢1651 rect rect40.000001581
W15 rect1016x2032 rect rect40.000001581
20 rect1016¢10716r508x1234 rect rect40.000001581
21 rect1524¢1016 rect rect60.000002372

rect

W22 rect1016¢13570r 1271234

" Total: 39 / Fhered: 39 / Selected: 0

rect40.000001581

After selecting and accepting, click on the button Add to add this pad on the layer (by default, at the

origin) :
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X (mm): Y (mm):

Location: |0 0

Without selecting the pad from the list, you can also choose the existing pad from the fabrication files,
and move your mouse to the location, double click to place this pad:

C. Transform Origin / Layer

From Fabrication -> Edit -> Transform Origin, we can change the origin of our PCB. this will help
to calculate better. Depending on the placement of the origin, the values can be more precis.

Left Top Right Top
Left Bottom Right Bottom
[ lgnore panel comection (XY DATLIM)
lgnare loaded layers to set origin (Profile bounds used)

Also, we can change the layers positions and rotate them by selecting Transform Layer

-10 -
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+b Transform Layer X

Mave {mm) Mirror

L )
<_‘7: :‘-,_> (] Mimar Center
4

i
(]

Rotate
Scale &) (5000 (@
100 = T (] Rotate Center
Auto-Adjust
et Click Start
Auto Snap
Transform all active layers [

[] Transform only selected objects
[] Transform Profil {contour)
[] Transform all used Steps

For instance, when clicking on the rotate 90° on the right, all the active layer will turn 90°:

= [—]
| | o |
— [
= e
| | o |
[ } e
= e
=
[ }
[ }

-1 -



alysis

C
<
N
LL
-
)
QO
)
=

]
)

WM
(

K\
p@

S

EDA

".L

4
M




EDA Expert - Formation — PCB Investigator v14.1 — niveau Avancé - Livret d'exercices en anglais

From the menu Analysis, there is different types of analysis we can perform:

? E ,p,,@ - B Connection Analysis = ; : @ s Eﬂ F.:\ = ‘

Creepage  Creepage Capacity Impedance  Stackup Dielectric Hazard Stencil  Testpoint
Analysis Results Calculator  Calculater  Calculator Strength Analysis  Analysis  Analysis  Report

_ﬂ_ Tombstone Analysis

Analysis  Results Component DFM i
s = AOI/AXI Analysis

Analysis Analysi

NB: Types of analysis depend PCB Investigator’s Editions, please check your edition and available
analysis.

A. DRC

Let’s starting with the DRC analysis.

o

(<

Analysis  Results

When clicking on the Analysis button, a new window appears:

? Design Rule Check (Step: pch) x
P
Rule File: |Mu|tilayer—Standard V| Rule File Manager @
Layer Space (um)  Trace (um) Type Used Trace Foil Progress

70 El 70 El
top 125 |3 [125 3] SignalTop 254um  3Bym | |
bottom 125 |2 125 3] SignalBot  254um  B/ym | |
70 El 70 lil

Scan for Opens/Shorts

-13-
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Select Rule File Manager:

B = Yy
Multilayer-Standard ~ ~ H x o He=

o pm  <=> mil
New Save Delete Import  Export Compare
Rules Import / Export Tolerance Unit-Converter Comparison
. C Rul
B Outer Signal Rules (@ Copper Rues
Minimum Space
®p Inner Signal Rules
Value: 125 pm

Solder Mask Rules Spacing (58um)

Silkscreen Rules 113

VIA Rules
Minimum Trace

PTH/THT Rules Value: 125 pm

” ConductorWidth (104pm)

MicroVIA Rules

Buried Drill Rules Minimum Distance to PCE Outline

Value: 125 pm

»
»
»
»
# NPTH Rules
»
»
»

'{f'mﬁlei-;pau:wg (B9pm)

Ext. Drill Rules

You can modify the rules with your specifications.

Minimum spacing between copper areas of same or different nets on outer layers (used if no copper foil rule cz

Minimum copper trace width on outer layers (used if no copper foil rule can be applied)

After finishing the modifications, click on Save, close the window, then click on Start:

¥ Design Rule Check (Step: pcb

Rule File: |Mu|tilayer—5tandard V| | Rule File Manager |

Layer Space (um)  Trace (um) Type Used Trace Foail

4k

Progress

Fi

Finished!

top 125 =125 % Signal Top 254 um 35 um
| bottom 125 = = o

+ DRC Check

70 = 1

o Check finished in 1,7s!

Do you want to open the result?

Finished!

Scan for Opens/Shorts

Click on Yes to visualize the results.

Start

-14 -
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A=
==

NB: you can also close the window and click on the button Results "= to see the results later.

From DRC Result, you can load a former analysis:

1= Bare Board DRC - Result Viewer: Multilayer-Standard_2023.07.20 121302

>
DRC Result Options
|Muhi|ayer—515ndard_2023 07.20_121302 v| 5 Load Auto-Zoom
5 mpot | |l Expot | |X  Delete Activate Layers
Layers: Emor Types: Ermors:
Layer Emor Type Court | | Emor Type Value Check-Value Crtical Descriptic
Saisissez le texte ici Saisissez letexte .. | S.. " ’f;:'g Open (1) D
[Jinet list Open 1 Y‘:E Shart (1) o
OIS - snot 1
[ battom
Total: 3 / Fitered: 3 / Selected: Total: 2/ Fitered: 2 / Selected:
< 2|« >

[] Show only critical Emors [ Show only Emors in Profile

Choose top or bottom, select Error Types, and Errors to view the errors on the fabrication files.

1= Bare Board DRC - Result Viewer: Multilayer-Standard_2023.07.20_121302

x
DRC Result Options
|Muhllaver—Standard72D23.07.2071213102 ~ | ﬁ Load Auto-Zoom
= import | [=  Export x Delete Activate Layers
Layers: Error Types: Emors:
Layer Ermor Type Count | | Emor Type Value Check-Value  Critical Descriptic
Saisissez le texte ici Saisissez letexte ... 7| S.. ' E:‘g MiSSi"ﬂMESkNFﬂj (5 O
[ net et MissngMaskNPTH 5 {2 MissingMaskVIA (75) o
w ||® E NPTHieCopper (5) E
2 SameNetSpacing (2)
[ bottom NPTHtoCepper 5 - 8 WronghaskSHD (140) 0
SameNetSpacing 2 - 2 WrongMaskVIAPad (23) O
WrongMaskSMD 140
WrongMaskVIAPad 23
Total: 3 / Fitered: 3 / Selected Total: 6 / Fitered: 6 / Selected
£ > < >
[[] Show only critical Emars [[] Show only Emors in Profile

Close without saving.

-15-



EDA Expert - Formation — PCB Investigator v14.1 — niveau Avancé - Livret d'exercices en anglais

B. Component Analysis

Select Component Analysis from the menu Analysis:

“r

Component Distance Analysis  Component Placement Analysis

Check Component Distance

1) Distance ‘Outline to Outiin” 400 * m
2) Distance "Pad to Outling” 300 =T
3) Distance ‘Pad to Pad” 300 =T
4) Distance ‘Outline to Board Outline™ 300 =T

lgnore " .comp_ignore" components

[] Special Distances acc. Property

Filter Outiine20utine  Pad20utine Pad2Pad Outline2Board Court
{m) (um} (um} {pm)
*
Result
Side Component 1 Companent(s) 2 Type Distance (um) CheckValue (pm)  Crtical ~ Rule
Saisi.. | Saisiszezlet.. | Saisismezlet.. | Saisissezlet.. | Saisissezl.. F| Saisissezlet.. YI 5. ?I Saisi.. Yl

Resutt: [no resutt] Jump en Click

d = x

We start with choosing the parameters we’d like to apply, then click on start to get the results.

Total: 0/ Fitered: 0/ Selected: 0

Resutt:

Side Component 1 Component(s) 2 Type Distance (um) CheckValue (um)  Crtical  Rule
Saigi... F| Saisissezlet... ?l Saigizsez let... 7| Saisissez let... ?l Saigizsez |... ?l Saisizzez e t... ?l 5. ?l Saisi... ?l
Top C& CS Outine 20utline 254 400 Default
Top RS RST Outine20utline 318 400 I_ Defautt
Top X1 [ Outine 20utline 369 400 I_ Defautt
Top *1 ] Outine20utline 369 400 I_ Default
Top c2 c1 Outine20utline 3 400 I_ Defautt

-16 -
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C. DFM analysis

DFM
Select DFM Analysis 4n2lvsi= from the menu Analysis:

@ DFM Analysis - ] X
Curent STEP:  Design pch Bt = @
i Settings Settings =
[Seleclive Soldering | Fiducial Marker Paneization Testpoint Solder Paste  Trace Under Component

sy Ignore Companents
HTHT
O PnCounte= 0 = O
List
@ Property Mount Type contains | THMT 7
[ Height <= 0000 :| mm
Package Name
o & [ Propery contains
O Selection
Check Resuit:
Check by Pad Type | Check by Component Height Component Checked  Issue type Acceptable Compon...  Not Acceptable Com... #Ro
— Saisissezlo toxt.. | Saisissez o toxte.. | Saisissez e texte. .| Saisissozle toxte . 7| S
4 Single Pad solo
Favoiite Acceptable
Min. Componert Clearance Diameter (d): 12000 | mm 8,000 <] mm
Single Pad in Multiple Pad Component
Horizontal Vertical
Min. Distance between Pad 8,000 Sl mm 8,000 > mm
Mutiple Pad
Favoite Acceptable
Min. Component Clearance Size (d): 8,000 sl mm 4,000 = mm
Horizontal Clearance (x): 2700 sl mm 2700 = mm
Vertical Clearance (y): 4,000 > mm 4,000 s mm
Mutiple Pad Row
Favoite Acceptable
Min. Component Clearance Size (d) 8,000 sl mm 4,000 = mm
Total: 0/ Fitered: 0/ Selected: 0
< >
Horizontal Clearance (x): 2,000 - mm 1,350 2 mm
[ Jump on Click Result: [nio result]
Vetical Clearance {y): 4,000 S omm o 4,000 = mm Highlight clearancesin Desian 5 X Connector Analysis

1) Selective Soldering.

This checks whether the set will fit at the given location or whether the pins of the component may be
too close to the opposite side. For the settings, we start by modifying the single pad, multi pad and multi
pad row. Those 3 are distinct. For each case, we can individually define the settings. That will be used
for the analysis. The pictures are intended to. Illustrate these variables. Each variable is determined by
two values, the favorite or optimum value and the “acceptable” value up to which manufacturability is
still guaranteed.

The results show up in the table on the right. It is exportable into HTML format. If the component is
labeled yellow that means it is defined in the range, we set. But if it’s red labeled, it’s far from the range
defined.

2) Fiducial Solder Mark

This analysis allows you to check whether the markers set for AOI analysis can be implemented
according to the selected specifications.

-17 -
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* DFM Analysis - o *
Cumrert STEP:  Design pch = @
Selective Soldering | Fiducal Madker | Panelzation Testpoint SokderPaste Trace Under Component
Find Fiducisls by Ignore Components
#Fiducials [ PnCounte= 0 c ™

(@) Pad Usage 2 [ Height <= 0000 :| mm

©) Pad Geometry Name [ Propery: contans

O Package Name

(Check Resut
O Selecton Sude Position X Positon Y Copper Pad Mask Pad Components toa case.

Saisi. 7| Samsse. | Saisisse. | Sasssezle texts i 7| Sesissez e taxte i 7| Sesissez o taxte i

O Jump on Cick Result [no resut]

To do this, we start by looking at the fiducials in the design and knowing which are the options to use
from the 4 options on the list.

D. Capacity / Impedance Calculator

1. Capacity Calculator

From the menu Analysis, select Capacity Calculator:

-18 -
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File Edit Options Help

Positive Met: ® | v| -“L

) Selected Objects

MNegative MNet: |GND w | !\

Calculate

Add Positive Net from the list, or click on the button |:
Then click on the button Calculate:

== Capacity Calculator — *

File Edit Options Help

Positive Net: ® vl X

() Selected Objects

Negative Met: |GND w | x

Calculate

We got our result:

- Net_5-GND : 40, 43FF
i i.top -bottom - C ;40 431F (1,785 mm3

and select the net from the fabrication file.

We can have more results of other nets if we keep selecting nets and calculate again.

-19-
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- Net_5 - GND : 40,43 fF

. i-top - bottom -> C : 40.431F {1,785 mm3
- Net_27 - GND : 127.82fF

. i-top -bottom > C : 127,82 fF (5.643 mm3
‘MNet_21-GND:OF

N.B: we can choose the positive net and the negative net to do the capacity between components. About
here, we left it on GND.

2. Impedance Calculator

)

Impedance

Click on the button Csleulator

@ Impedance Calculator

- O X
PCB-Stackup: Impedances Log Highlight Selection IG\
ID Net name Layer name Impedance [0]
Saisis... 7| Saisissez le texte ici | Saisissez le texte ici | Saisissez le texde ici ﬂ

No Net Selected

=== Impedance-Emor-Log ===
No Power_Ground_Layer found

Total: 0 / Flered: 0 / Selected: 0

. Minimal Impedance OChm . Maximal Impedance OChm

By opening the Matrix configuration when clicking on Open Matrix, you can check or modify the
existing stackup definition with its parameters:

-20-
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E Matrix (pch)

— m} =
File Tools Edit
Layermname Context Type
’ ’ Layertiaig [ 11" 1t
- v e . Start Layer () Via Filing Copper
| ) =k — Ovarmant Fm
e -
poary e [ | Lo Cwwrs | §
TCREAM Solder_paste 0.00 um

TOP Signal 35,00 + 25,00 pm I copper weight = 1,37795275590551 /! plating = 09843 Jf

%H

%

Signal 35,00 + 25,00 um copper weight = 1.37795275590551 /! plating = 0.9843 Jf

N

!

BCREAM Solder_paste 0,00 pm

NN

%‘

?
|

0.00 um

NN

TRI ArF Nacimeant nANm v

To carry out the approximation, you have to select a net at first. All values relevant for the calculation
are then displayed at the bottom left. Click on the “Log” button for more detailed information and the
result of the approximation. The table also shows the calculated values for the selected net(s)



MODULE 3 : Net & Components
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A. Color group

It depends on how the schematic is structured. Some companies use for example a leading number for
schematic pages. There is Color by numbers which are represented by the numbers of the schematic
sheets, or we can group them by attributes. If you have a specific color system, you can use special
coloring tool engine.

To open the editing window, you need to go to Developer menu and select Color Group option in
components section:

#* Create Color Groups with Component Reference — O et

PCB-Investigator Plug-In

Groups by number  Groups by char  Groups by attributes

0 - 258 = [0 = |0 = Select Color

1 255 == (255 [= [0 = Select Color
2 - 0 2 255 (= |0 = Select Calor [] Leading Token
[] Later Token
3 0 2 255 (= (256 = Select Color
4 - 0 = D = 1255 (= Select Color =
Create Color Groups
5 - 255 (& (D = 1266 = Select Color
Reset
5 192 k= (192 |5 (192 |5 Select Color

=

128 & [0 = |0 = Select Color

L
s [ 28 |5 128 [£| 0 |2 | Select Color
L

0 = 128 = 128 = Select Color

Click on the button Create Color Groups to see the difference:

» Without the color group:

-23-
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[]
%E (A=

1
0000000000 !

» With the color group:

il ggklc B

on EEE =3

gooooooona

pooooooooa

HD2HI
&

Click on Reset to go back to the original colors.

=924 -
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B. Nets

We can go to Net Connections, and select a net to visualize it. To do so, Select Net-5 , then click on
Select Net n PCB-Investigator:

= Net Connections - O X
File  Options  Info
D Netname Connection  Connection  Connection ~ Connection  Connection  Connection  Connection  Connection  Connection  *
13 v Sub1  RE&-1 U1-ps1s IC1-11
1% EA Sub1  L1-Ps8 IC1-13 TPOOZ-PS1
16 EB Sub1l RS2 RESET-PS2 IC1-25 R10-2 ci0-2 J2-3 TPO1Z-PE1  TPO13-PS1
7 HEAT Sub1  LN-THER..
13 MOsI Sub1 1115 J2-5 TPOO3-P31
13 MIsO Sub1 1C1-16 J2-1 TPO11-PS1
20 5CK Sub1 1117 J22 TPO10-PS1
21 NS5 Subl 1C1-24 SWi-6 R2-2 TPO15-PS1
22 N§7 Sub1 1C1-25 SW1-7 R2-3 TPO14-PS1
23 N812 Sub1  J&-1 D5+
24 Net b Subl POWER-  Ri1-1
25 Net 6 Sub1 RST- RS-1
26 Net_11 Sub1l  IN1—= R3-2
27 Net_12 Subl  IN2—= R4-2
28 Net_13 Sub1 N3+ R5-2
25 Net_14 Sub1 N4+ R6-2
w12V Sub1  D1- D2- D3- D4- U1-Ps6 DS~ uz-1 Cl—= Cc52
Ci+ v
[ Use Special Pin Information ~ Fiter Select Net in
PCB-Investigator
Net Name
Reload | - | L
T Asgsign Colorto
Igi Component L2
Export o File [ lanore same Pin Names Close
by Selected Components

The net will be highlighted:

We can change the color of the highlighted net by clicking on Assign Color to Net:

-25-
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Couleurs

Couleurs de base :

Définir les couleurs personnalisées >

Annuler

We can also export the net connection to an Excel file:

Reload

Close Net Connections windows. Click on Net Groups, where we can group nets, analyze them and
compare the 2 groups:

#out

Group Content

4

Calculate Net Length

Name

Met Lenght [mm]

Smallest Symb...

Al Same Width

-«
Add cumenthy

selected Nets

-«
Add Net from
List to Group

Nets cumently selected in PCB-Investigator

\let Group Wizard -
# Net Group Wizard m| 4

File Tools Help

Groups
@) Select Activate Layer 23 Apply all Calors Create New Group

=

() Unselect Include Components Optimize View + fEEELT I@‘
Group Count Description

Saisissez le texte ici Vl 5. Yl Saisizzez e texts ici ?I

Total: 1/ Fiered: 1/ Selectad: O

All Nets
Name Objects Group A
Saisizsez le texte ici Yl S. ?l Saisisse
--5CL 8
-~ 5DA 10
- N§2 10
—-GND 315
-=VCC 110
-~-0ouTt 22 out
--0uT2 26 ouTt
—-0uT3 26 out
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To start the analysis, choose the sub-menu Tools, and select Analyze:

& Met Group Wizard

File | Tocls | Help

Groups |~ﬂ Analyze
Sel
® se PCE Stack-Up Calculator A
O U”ﬁ Generate Net Groups Op
| Group

A new popup window appears, and with the default options, click on Analyze:

% Net Group Distance Calculator - O Ed
Calculate the distance between nets of different groups: =AR"™ |
Group A Group B
) || v | vs. | w |
® Al Groups
Report all distances less than (3000 - um 'nea Analyze
Results:
Group 1 MNet 1 Group 2 Met 2 Distance Layer L]
Saisiss... ~F| Saisisse.. 7| Saisiszez .. | Saisisze.. | Saiziz.. F| Saisissez le
Mo Group  SCL MNo Group SDA 2412 TOP
Mo Group  SCL Mo Group N2 2730.0 TOP
Mo Group  SCL Mo Group SDA 730.0 BOTTOM
Mo Group  SCL Mo Group N2 27300 BOTTOM
Mo Group  SCL No Group GND 2540 BOTTOM
Mo Group  SCL MNo Group GMD 2540 TOP
Mo Group  SCL Mo Group VCC 1745.8 TOP
Mo Group  SCL Mo Group Met_5 2505.5 TOP
Mo Group  SDA Mo Group N2 7300 BOTTOM
Mo Group  SDA No Group GND 2540 BOTTOM
Mo Group  SCL MNo Group IN3 15306 TOP
Mo Group  SCL Mo Group EB 2412 TOP
Mo Group  N&2 Mo Group GND 2540 BOTTOM
Mo Group  NE&2 Mo Group VCC 235.0 BOTTOM
Mo Group  SCL No Group NE7 17744 TOP
Total: 328 / Fitered: 328 / Selected: 0
< >

Select Mets on Click
[] Deactivate unused Layers on Click
[] Use Rule Fitter Edit Rules Used Rule-Set: Fuleset1

In this case, we apply the analysis to a all groups of nets. We can also compare two groups of nets by
selecting Group A and Group B.

We can also use rule filter to compare. By clicking on the button Edit Rules:
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# Rule Editor — O ®
File
Rule-Set-Mame | Ruleset1| |
Distances (mm)
Group A Group B Inner Outer Air
| || ~|[0.000 [ o000 [ oooo & |@
0 Group A Group B Inner Distance  Outer Distance  Air Distance

5. ?’l Saisizzez let... ?’l Saisizzez let... ?’I Saisiszez ... F| Saisizsez .. ?’l Saisizzez ...

Total: 0/ Fitered: 0/ Selected: O

}( Cancel

lml  Save

We choose the group names and click on the green check button, then save:

Distances {mm)
Group A Group B

Inner Outer Air
jouT ~| jouT ~|[2000 ] [0.000 [&] o000 [ |@
D" Group A Group B Inmer Distance  Outer Distance  Air Distance

5. '?l Saisizsez let... ‘?l Saisizser let... '?l Saisissez ... F| Saisizsez .. ?l Saisisser ...
1 ouT ouT 2 0

0

To use this rule, we created, select the option Use Rule Filter:

lIse Rule Fiter Edit Rules lIsed Rule-Set: Ruleset 1

Note that when you use the filter, a new section adds in the Results:
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Results:
Status Group 1 Met 1 Group 2 Met 2 Distance [
Saisi... | Saisiss... S| Saisizse... “F| Saisissez ... | Saisisse... 7| Saisis.. F
Mo Group GND Mo Group EB 2540
Mo Group GND Mo Group MOS1 2540
Mo Group GND Mo Group EB_1 7828
Mo Group GND Mo Group EA 2540
Mo Group GND Mo Group IN3 2540
MNo Group GND Mo Group IN4 2540
Mo Group SDA Mo Group IN3 15306
Mo Group GND Mo Group RST 2540
Mo Group GND Mo Group 12v 2540
Mo Group SDA Mo Group EB 10412
Mo Group GND Mo Group 12v_1 2540
No Group GND No Group NS5 2540
No Group GND Mo Group NET 2540
Mo Group GND Mo Group HEAT 4326
ouT ouT1 outT ouTz2 3951
Total: 327/ Fitered: 327 | Selected: 0
< >

Select Nets on Click
[] Deactivate unused Layers on Click
Use Rule Fitter Edit Rules Used Rule-Set: Ruleset1

To remind, without the filter:

Results:
Group 1 et 1 Group 2 Met 2 Distance Layer A
Saisigs... 7| Saisisse.. S| Saisissez ... | Saisisse... 7| Saisiz.. | Saisissezle
Mo Group  SCL Mo Group SDA 2412 BOTTOM
No Group  SCL No Group N2 27300 TOP
Mo Group  5CL Mo Group Ng2 27300 BOTTOM
Mo Group  SCL Mo Group GND 2540 BOTTOM
Mo Group  SCL Mo Group GND 2540 TOP
Mo Group  SCL No Group VCC 17458 TOP
Mo Group  SCL Mo Group MNet_5 29055 TOP
Mo Group  SDA Mo Group Ng2 7300 BOTTOM
Mo Group  SDA Mo Group GND 2540 BOTTOM
Mo Group  SCL Mo Group IN3 1530.6 TOP
Mo Group  SCL Mo Group EB 2412 TOP
No Group M52 No Group GND 2540 BOTTOM
No Group  NS2 No Group VCC 885.0 BOTTOM
Mo Group  5CL Mo Group N7 1774 4 TOP
Mo Group  SCL Mo Group Met_39 1041.2 TOP
Total: 327 / Fitered: 327 / Selected: 0
£ >

Select Nets on Click
[] Deactivate unused Layers on Click
[] Use Rule Fitter Edit Rules Used Rule-Set: Ruleset1

3. Net Length

We can see the length of the nets and export the details:
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~

File  Options  Help
Length of selected Lines and Arcs 1,65 mm (only signz

Net Length  Net on Component

MNet Name Length in mm -

Saisisse

12v
12v_1
EA
EB
EB_1
GND
IN3
IN4
MISO
MOSI
Ng12
Ns2
Ns5
NS7

Export Close

When we double click on the net in the list, it highlights on the PCB:

4 v g -

File Options  Help
Length of selected Lines and Arcs 30,91 mm (only sig

Net Length et on Companent

>
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A. Script engine

The script engine allows you to integrate your own or existing scripts to customize PCB Investigator

according to your needs.

EZJ#

Script
From the menu Extras, click on the Script Engine button Engine

It allows you to write your own code in a script:

LJ PCB-Investigator Script
File Edit Help

search.. @-
| Seripts | Help

Favorites
1 Highlight_Pins
f"] Create Working Copy
| Highlight_Selection.cs
~{_| Component_Info.cs
.| Create_Matrix_Order
] Create Matrix_Order From Gerber.c

No script selected

< >
Y Favorites | W&l Local | @ Web [é@ * |*

(= |
Output Log  Local Vars  Break Points

[} Line Desaription

The favorites tab contains the scripts that are the most used. Every script within the Favorites can be

placed on the PCB Investigator main ribbon menu as a button

To add scripts to the Local tab, there are two ways:

The first is creating your own script. You can add it by using the File tab at the bottom or by just right

clicking on the white area in tab control:
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r_j PCB-Investigator Script - O x
File | Edit Help

] New Asynchronous Script ‘o:‘
) New Analysis Script

‘ _] New Synchronous Script 3 Current Selection

Save Ctrl+S All Signal Layers
" Jop Components
5 Import Ctrl+0 ‘
Active Layers

Export

Exit

No script selected.

< >

¢ Favorites (S| Local | @ Web [e@ *|*

> o
Outputlog Local Vars Break Points

D Line Description

e Asynchronous Script: Every asynchronous script runs if you stop it manually after starting. It
allows you to run a script in the background until you do not need it anymore. An example of
an asynchronous script is the "Highlighting" script. It makes all components of the design flash
in one color temporary.

e Analysis Script: This type of scripts includes synchronous scripts. The difference to a usual
synchronous script is that the variables of an analysis script will be managed by PCB
Investigator itself.

e Synchronous Script: These scripts will run once until their job has been completed. There is no
need to stop the script manually. You can choose between the current selection, all signal layers,
top components and active layers.

The other way to add scripts are via Web tab where we can add an existing script.

Choose the tab Web:
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E] PCB-Investigator Script
File Edit Help

= B BN search... o
Scripts  Help
~»Q PCB-Investigator-Home S

~ | MainFolder

-~---r.(I Synchrone_Empty_Template
f’"} Open_odbpp

| Check_Job_Bounds
- Create_Working_Copy
r(} PCB_lInvestigator_setup
&1 Replace_Mini_Arcs

! f:(} Create_Overview_Image_v02
= | ASync-Folder

S »-r.(j ASync_Demo

| Expedition_crossprobe_Async
| Expedition_crossprobe_Async
| Expedition_crossprobe_Async
~~~~~ .| Mark_Start_of_Lines_Arcs

| Component_Info
Customer_Info

& } Highlight_Diff_of 2_layers

»»»»» .| Snake_Zoom

] Stackup_Zoom

&J Show_Line_And_Arc_Starts
W as Show_Board_Size

, Report_Selection_Bounds

- Highlight_Pins

-L*7 Highlight_Selection

s, | Highlight_Selection_CMPs
N

< >

¢ Favorites K Local le Web |[em | *

<
a

Select a script to open its code:
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4
P

Highlight_Selection.cs

54 IStep step = parent.GetCurrentStep():
S5 bool onOff = false;

56 if (step == null)

57 {

MessageBox.Show("No job loaded."):;

g return;

© }

62 while (true)

64 Thread.Sleep(1000);

foreach (IODBCbject objSel in step.GetSelectedElements())

67 if (onOff)

L1 {

69 parent.IColorsetting.DrawCnlySelectedElements = true;

objSel.ObjectColorTemporary (Color.White)

71 }

72 else

< objSel.ObjectColorTemporary (Color.Empty)

74 }
5 onOff = !onOff;

varent.UodateView():

If you want to add a “Web” script to your Local tab, right click on the selected script:

> Run
[» Debug
Stop

Download Script

i Addto Favorites... b

Select Add to Favorites... to have access to it easily in the ribbon:

| C#l L Create_Matrix_Order From G... ~

L_‘ CreateWorkingCopy
Script || > Highlight_Selection
Engine || [ HinhlinhtPine ~

Select one script, right click to Run.

B. Panelization

The panelization option allows you to check whether your panel meets the specified measurements.
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EDA Expert
1 Avenue Paul Vaillant Couturier
94110 Arcueil, France
Tel :+33(0) 158 07 00 79

Email : contact@eda-expert.com
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