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WHAT IS AN IPS DESIGN?

PCB = Printed Circuit Board
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TOOLS FOR DESIGN GENERATION

CRB
Catalog Design

ICOT ROT_IPS2200_4X90 M Optimized Sensor Coils
Inductive Coil 220CT2020
Optimization Tool . M Sensor PCB
- z | M Gerber Files
M Optimized Sensor Coils LENESAS '
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M Design Documentation

M Gerber Files IPS2200

_ _ M Measurement Report
M Simulation Results

M 3 Air Gap Variations ROT_IPS: WEBINAR
220C Best Design
Practices

M Training Video

NESAS

® How to import Gerber R M Schematic Design with EMC Components

M Fully placed and wired PCB Design

M How to connect Coils
M Gerber Files

M Design Hints

https://www.renesas.com/buy-sample/locations
M Good and Bad Examples

https://www.renesas.com/products/sensor-products/position-sensors
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HOW TO IMPORT GERBER?

M Gerber Files of Optimized Sensor Coils

Eile | Edit View Project Place
New 2
Ctrl+O
Ctrl+F4
ﬁ Open Project...
Open Project Group...

%’ Save Ctrl+S
Save As...

Design Tools

Project...

Schematic

B2 ActiveBom

ﬁ Draftsman Document]
CAM Document 2

g Output Job File

Route Reports

Create new CAM Document

- .
.| pcb_layout_advanced.zip .
e Save and unpack ZIP container ,
! o Select Gerber File(s) - use Shift or Ctrl for multiple files x
“— v <« 20_5IM > ICOT_Result » output v @ output” durchsuchen yel
Dear USEI Organisieren Meuer Ordner f== ~ [N
. g
Your coil design optimization results are attached 1n the email A Name - fnderungsdatum  Typ GraBe
Please send an email to ., Teamsupporti@coildesign™ if any questions. - 5] configuration.ini 12102020 0710 Konfigurationsein... ke
B:] output.csv 2.10.2020 07:10 Microsoft Excel-C... 3KB
ED =
- output.ghbl 12.10.2020 07:10 CAMtastic Botto... 17 KB
- - . L) cutput.gtl 12.10.2020 O7:10 CAMtastic Top La... 79 KB
Send the legal disclaimer as a PDF to the customer upfront. _ g outputg E
. . - - P . . =5 |j output.bed 12.10.2020 07:10 Textdokument 3KB
The Legal Disclaimer can be found on Seismic as “Renesas Inductive Position Sen 6] output_AGmax.csv 1210202 Microsoft Bxcel-C. s
Do not deliver the results and the Gerber files without the customer acknowledgir = 2] output_AGmin.csv 12.10202007:10  Microsoft Excel-C... 3KE
Attach the disclaimer again when the results and the Gerber files are sent. 3 ] et 121020200710 Tecdokument deTHe
J’ u sensor_performance.tet 12.10.202 0 Textdokument 2KB
D bt 12.10.2020 07:10 Textdokument 151 KB
NOtE m |j t_parameters.bt 12.10.20 0 Textdokument 2KE
The attached ZIP file is encrypted with vou user password. = 5] b parameters AGmaxtit 12.10.202 Textdokument 8KB
- u tx_parameters AGmin.td 12.10.2020 07:10 Textdokument 8KB
Regards, =
AASBD Apps support team Dateiname: | "outpute’ "output.gbl” “output.gtl ~| [l Files ) v

NB: This 1s a generated email please do not reply.

o],

Abbrechen

All files are visible , select outputs: gbl, gtl and txt

File| Edit View Place Jools Rout Analysis Tables Macro Reports Windd
»
Ctrl+O

- Time Date
Ctrl+F4

- Open Project...

Open Project Group...
Save Ctrl+S
Save As...

Save Copy As...

Save All

Save Project Group As...

& Quick Load...

Gerber...

Import Gerber(s) - Options
Gerber Options:
Start Units: 2.5 Leading Abs mm
RS-274
Load Options...
' Auto Detect Gerber Formats
Aperture List (required for Gerber RS-274D only)

Aperture File...

Aperture Wizard Rule Auto-Detect Apertures

OKk Cancel

Just hit OK, Gerbers will be imported
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HOW TO SET THE LAYERS?

sis | Tables | Macro Reports Windo

Aperture List Wizard...
Apertures...  Shift+A

Layers... k‘
Layer Type Detection 3

Click Tables, Layers...

Back to CAMtastic, coils imported

Layers Table x

Layer Name Type Draw Flash On  Lock Delete
output.gbl Bottom 4
output.gtl Top
output.tit Border

Top

Bottom

Internal

Meg Plane

Pos Plane

Drill Tap

Drrill Bot k

View Layer Order... LCompress K Cancel

Set the TXT file for drilling layer

Create / Update Layers Order

LayerName Layer Logical Order Layer Physical O...
L2: gtl 2 1 I

L1: gbl 1 P

Cance
Set physical Layers: GTL->1, GBL =2
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HOW TO SET THE VIAS?

Create / Update Layers Se

Layers Set Name Assigned Drill Layer Signal / Plane Layers In Set
L3: output L2: gtl

I L1: gbl

Tables | Macro Reports Windd

Aperture List Wizard... = euet
Apertures...  Shift+A
Layers...

Layer Type Detection...

Layers Sets... k

Click Tables, Layers Sets Insert Layer Set, name them, assign Drill and Signal Layers

Insert Layers Set... Delete Layers Set... Select Layer Pairs... | OK | Cancel

Tool Table

is | Tables Macro Reports Windo

# Size (mm.) Comp. (mm.} Feed ([mm/Se... Speed (RPM} Z-Axis (mm) Plated Ref. DCode Comments
0,3000 0,3000 ~ 9500 Round

Aperture List Wizard...
Apertures...  Shift+A
Layers...

Layer Type Detection...
Layers Sets...

Layers Order...

Steps... Set Via Drill diameter as simulated with ICOT
A

Clear Table Open Save... | OK

NC Tools...

Click Tables, NC Tools
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HOW TO EXPORT TO PCB?

N -1-1 1 -2

File| Edit View Place Tools Rout Analysis Tables Macr]

New 3
i Open... Ctrl+O

Close Ctrl+F4
i Open Project...

Open Project Group...

% Save Ctrl+S

Save As...

Tools | Rout Analysis Tables Macro Reports Window Help

oo N
oo Panelize PCB v x

FEilm Wizard... .
Time Date No.

Calc. Copper Area
’.. Copper Pour

Pad Removal Save Project Group As...
Spread/Reduce Sz
/ Teardrops Import
Trim Silkscreer et Gerber...
Print Preview ODB++...
Print... Netlist...

PC-D)-350...

Refresh Database Drawing Order

Netlist Extract

Import Wizard
Parts Clean All Nets..

Run Script...

SMT Stencil g Orill
Save Drill...

Mill/Rout...
DXF...

Convert Recent Documents
Recent Projects
Preferences... Shift+G )

Recent Project Groups

Click Tools, Netlist, Extract et AltsF4

TARGET_4X90_0

4 -Seﬁings

4 [ Output Job Files D . . H :
st Bportto 2CB Iy Sensor coils are now ready to use in Altium Designer as PCB

TargetOl.lLOl.onb Graphite...

Part Centroids...
Aperture List
Aperture Library

Click File, Export, ... to PCB
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DESIGN HINT FOR ADJUSTING VIAS

Properties v I x

Board Components jand 12 more) | ¥ Components (and 12 more}

Q, Search

* Net Information
* Properties : ;

4 Pad Stack

Q. Search

4 Selection Filter
Custom

Components 3D Bodies Keepouts Tracks
Ares Pads Regions Paolygons
Fills Texts 5 Other

Select only Pads

Simple Top-Middle-Botton Full Stack

Round

Corner Radius

Thermal Relief Relief, 0.254mm, 0.254mr

Offset From Hole Center (/Y)  Omm Omm

@ Round Rect Slot

Hole m

Tolerance

~ Plated

» Paste Mask Expansion

« Solder Mask Expansion

Rule Manual

Top o ~  Tented

Bottom b ~ Tented

From Hole Edge

Select all the Pads/Padstacks Adjust as needed (tented?)
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DESIGN HINT FOR SHIFTING LAYERS

View Configuration
Properties

Q Search

Board

Layers & Colors View Options

A= Q, Search
€ Al Layers
© 4 Signal And Plane Layers (S)
e [1] Top Layer (T)
e 218
© 4 Compon¢
@ Top

4 Selection Filter
Custom

Layer Stack Manager

Components

Add Component Layer Pair
Ares Pads

Add Mechanical Layer

o m
Open Stack Manager

Fills Texts

#  Name Material Type
Overlay

Solder Mask

Top Overlay
Top der Solder Resist

e

Insert layer above  *

Insert layer below  *

Mame Material Type Thickness
Overlay
Solder Resist  ~ Solder Mask 0.01016mm
= | Signal 0.03556mm
0.11mm
0.035mm
1.11mm
0.035mm
0.11mm
0.03556mm
0.01016mm

Top Overlay
Top Solder
Top Layer
Dielectric 2
Layer 1
Dielectric 1 FR-4
Layer 2
Dielectric 3 PP-006 - | Prepreg
Bottom Layer » Signal
Solder Mask
Overlay

- Prepreg
CF-004 - | Signal
CF004 - | Signal

PP-006

Solder Solder Resist ™

Overlay

4 Layers are ready, Save and Exit Stack

3D Bodies

Vias

Roo

v ox

Components {and 12 more) | |~

Keepouts | Traeks
Regions  Polygons

ms Other

Select Tracks and Arcs

View Configuration

Q Search

Layers & Colors | View Options

4 Layers
All Layers u
& 4 Signal And Plane Layers (S) u

[1] Top Layer (T)
© [ Player()
[3] Layer 2 (3)
Lol [4] Bottom Layer (B)

Select from and to Iayers

Signal

From layer is visible,select everything to copy

v I x

Components (and 12 more} | =

Q, Search

View Configuration

* Net Information @ Search

} Location

4 Properties
Met = 7 M
Layer Bottom Layer -

Top Layer

I Layer 1
Layer 2 k

Layers & Colors View Options

4 Layers

@ Al Layers
© 4 Signal And Plane Layers (S)
(o] [1] Top Layer (T)
© [0 [2Layer1(2)
(o] [3] Layer 2 (3)
[c] [4] Bottom Layer (B)

Start (X/Y)

Length | Bottom Layer

Multi-Layer

End (€] y
Top Paste

Select copy to layer

\

2T Q
\
AN

A/

{

N\

A,

/

Wi

\ a%ER

e/ AL
=

Coils have been copied from BOT to Layer2

—
Y
>
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HOW TO OPEN THE TEMPLATE?

M Download Templates — Altium Project Files RENESAS

BIG IDEAS FOR EVERY SPACE

WEBPAGE
Download 1

| [} = | IPS2200_SINGLE_TEMPLATE V10 — O *
Start Freigeben Ansicht o

« v 4 <« PROJ... » IP52200_... v ® IPS22 . P
~
L Mame

£+ E] Project Group 1.DsnWrk

. History IPS2200_SINGLE TEMPLATE V10.PrjPch *
Project Logs for IPS2200_SINGLE_TEMPLATE_V10 M Source Documents

.| : TitleSheet_RE|
ProjectOutputs

Manufacturing.5chDot
IPS2200_SINGLE_TEMPLATE_V10.5¢chDoc
IPS2200_SINGLE_TEMPLATE_V10.PcbDoc

[

(571 IPS2200_SINGLE.Outlob
8 IP52200_SINGLE_TEMPLATE_V10.PchDoc 2

&=/ IP52200_SINGLE_TEMPLATE_V10.PriPch EEE =R
L] |PSEEDD_S|NGLE_TEMPLATE_\U PriPchStructire ep—
Typ: Altium PCE Project " b HalIES
(58 IP52200_SINGLE_TEMPLATE | /7200 g E——
[E& Manufacturing.SchDot Anderungsdaturm: 06.10.2020 4 [ Free Documents

a M Source Documents
ftasticl.PcbDoc *

{5/ TARGET.Qutlob
TARGET_EXAMPLE.PcbDoc
a [ TitleSheet_RENESAS.SchDot

Double Click the PrjPch data Double Click the PcbDoc data PCB Layout is ready for use
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HOW TO ADJUST THE TEMPLATE?

M Remove unused Mounting Holes

M Adjust Board Shape freely 3

M Or add/adjust as needed 1

M Remove/adjust Text, Logo, etc. 2 M Adjust Layer Stack 4
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HOW TO COPY/PASTE THE COILS?

Projects
=5 s i o

Q Search

4 IE | Free Documents
4 Source Documents
Ei Project Group 1.DsnWrk

M CAMtasticl.PcbDoc *

Back to the imported coils

X:0mm ¥:0mm  Grid: Tmm
4 Selection Filter
braries
» @B Generated
Documents
e Documents
Mtasticl PcbDoc ™

All-0On
Components 3D Bodi epouts Tracks

Arcs Pads Vias Regions Polygons

Fills Texts Rooms Other

Filters all ON Back to the PchDoc Press ctrl+v and click on the origin (0;0)

X:0mm ¥:0mm  Grid: Tmm

Select everything, press ctrl+c
and click on the origin (0;0) Sensor Coils are now copied to the PCB Layout Template
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DESIGN HINT FOR COMPACTING THE BOARD

To eliminate the unwanted influence of large metallic objects:

M Keep 3mm minimum distance from copper planes to the coils!

M Keep 5mm or larger safety distance if your design lets you!

Get X / Y Offsets [mm]

XOffset | -9.5mm

o ¥ Offset omm

Yrag Track End
Toggle XY Offsets Reset XY Offsets

I Define XY Offsets Interactively...
2 | 0K k | Cancel

Select everything and move them closer to the Coils Coils and the Template Layout are now close to each other
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HOW TO RENAME THE COILS?

Properties * 0 %

Multiple objects Components (and 12 more) | T | =

Q, Search

¢ Met Information

4 Properties

Layer '*

MNet Mo Met

SINN_U1

SI0_SDA_U1

B x1_u
™2_

Propagation Delay

4 Splder Mask Expans ™
VDD N1

Select Net Name for each Coil

Press Tabulator twice

1 2
RX12_U1 RX1_U1

1 2
RX12.U1  Rx2_U1

1-
o © €
1 2
RX34_U1 RX3_U1

o

1 2
RXBAUT RX4UI

TX_U1, RX12_U1 and RX34_U1 are ready for connection
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HOW TO CONNECT THE COILS?

Start (X |gottom Layer
width ] Mechanical 1

Always take the 2 closest Exits

...and on the 2nd Layer

Place Vias
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) DESIGN HINT FOR COIL ROUTING

To eliminate the unwanted influence of bad wiring:

1 M Always use the Exits as simulated

2 M Always route the Coils overlapped on neighboring Layers!

M Don "t change the Renesas Layout Template

Good: overlapped traces, Exit as generated Bad: Traces are NOT overlapped Bad: Traces are not all the way overlapped
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- DESIGN HINT FOR GND PLANES
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HOW TO DESIGN A PCB TARGET?

\\ q . /‘
\}Q\J_UST TARGET IF NEEBm/_i

e |

4 Properties 4 Properties

5 Net  No Net e Mt

4 Properties layer | Top Layer

Layer [ Bottom Overlay

X . Name

Restricted for Layer Keep-Out Layer
Lock Position & Vertices Setup Paste Array

Area 0 sqmm
Hide pre

Placement Variables Array T
Solid Hatched S

start A
Start Angle Item Count ® Circular

wds Less Than 1,613 sq.mm i Text Increment Linear

.013mm / Circular Array Linear Amray
~ Rotate ltem to Match

Spacing (degrees)

Radius End Angle

6.5mm 45

Cancel
ELIT

~ Remave Ne Than 0,127
18mm

Pour Over Same et Polygans Only

Remave Dead Copper

Design d1mm larger PCB Outline Draw one wing as large as simulated Generate solid Copper Plane Copy/Paste Circular Array
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IPS2200 SCHEMATIC TEMPLATES

1 Remove Components if unused or change them freely to your needs! 2 We advise NOT to change the rest of the schematic!

vog_ut wDO_U1 uDO_U1 - vop_Ui D1 02 D3
Ty g ? f“ 3N 11 1NN 1 G031 CO3N L VDD IN1 VoD N1
My ] My
ESDCANDX ESDCAMDX ESDCANDX
R
4KT S S
DGND

DGND DGRD

- p . '._ 5I0_SDA_U1 ||H
2 RX1 SCK_SCL SCK_SCL U1
| Ra42 LM 3 rx2 o SIyaLd S Ut ol oln ' 1
S2%50
| 4 RX3 a SINN 13 _ smNN Ui g
(o}
RX34 U4 | R4 0 COS-& COS U1 u
-“—ETE..‘ Tl 6.'_}(1 o COSN 1 GOSN U1 | ‘ ‘
| 73 Rs
TX U1 ]I E 7 TX2_H ?sz VDD L0  voo 1 ] . vDD @1
RE
l l l 8vopa GND J
IPS2200 |
= Los by s doce —bor | s oo Lowolen  —on o Lo Lo dors o Hoors mmgro mmcan —car 2
‘CADJ C_ADJ 100pF| 100pF| 100pF| 10 :Fr nF A70nE] 100pF : ! A00pF | 470nF | | A7oF | 47nF | ATaF | AToF rlnF TInF T 100gF | 100gF] 100eF | 100pF uF

4
DGHD

DGND  DGND DGND DGND  DGND - DGMD - DGNL DGHD DGHD DGND DGHD DGND DGND  DGND | DGMD DGND | DGND  DGMD  DGMND DGND DGHD
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THANK YOU FOR YOUR ATTENTION!
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