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17.1 Adding Model and Parameter Detail
to a Component

The final stage of preparing the new component is to add model and parameter information.

17.1.1 Adding a model

There are a number of ways of adding a models to a component, these include:

¢ Viathe Library Component Properties dialog

e Via the models region at the bottom of the main workspace — click the small down arrow at the
bottom right of the workspace if it is not visible.

¢ Via the Model Manager. The Model Manager allows you to add models to multiple
components at the same time, and is ideal for reviewing model assignments across a library.
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Figure 1. Add and manage component
models at the bottom of the editing
window, or in the Model Manager
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17.1.2 Exercise — Adding a footprint using the Model Manager

To add a footprint using the Model Manager:

1.

If it is not already open, re-open the Temperature Sensor project (\Program
Files\Altium Designer Summer 09\Examples\Training\PCB
Training\Temperature Sensor\Temperature Sensor.PrjPcb).

In the Projects panel, browse to and open the schematic library, Temperature
Sensor.SchLib.

Select Tools » Model Manager in the Schematic Library Editor to open the Model Manager.
It will show a list of all components in the current library and any models, including Footprint,

Simulation, Signal Integrity, and PCB 3D models.

In the Model Manager dialog click on the TCN75 component that you created, making it the

active part.
Click Add Footprint to launch the PCB Model dialog, as shown in Figure 2.

PCB Model HIE3

Footprint k4odel

M arne saica | Browse. .. | [ Bin Map... ]

Crezcription . 8-Leads, Body 6.0=4.0mm [max). Pitch 1.27mm, IPC Medium Density

FCE Library
Oty

%) Library nare Temperature Senzor.PohbLib

) Library path

Selected Footprint

e e A

;
1
g
g
P
g
g
g
g
g
g
g
{
{
{
{
{
{
h

Found in: . AFileshTraininghbackup'Libranes\Temperature Sensor.Pocblib

Figure 2. Adding the footprint model to the component.
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6. If you know the footprint name, and you are confident that is in a currently available footprint
library, you can type the name directly into the Name field, an image of it will appear if it is
located. Otherwise, you can click Browse to open the Browse Libraries dialog, as shown in
Figure 3.

Note: There are different ways you can reference a footprint from the symbol, this is
determined in the PCB Library region of the PCB Model dialog:

- Any means find the footprint in Any currently available library,
- Library Name means it must come from the specified library,
- Library Path means it must come from the specified library in the specified location, and

- Use from integrated is set automatically if you have compiled the library into an
integrated library.

Browse Libraries E @

Libraries | Temperature Senzor.PoblLib I
tazk, w
M ame Library D'escription
LCD-50448M Temperature Senzor LCD OPTREX =
MCCT-B Temperature Sengzor :
PwR25 Temperature Sengzor :
SOICa Temperature Senzor SOIC, B-Leads :
]
¥
¥
¥
¥
¥
¥
¥
x
¥
:
£ b3
4 items
ok | [ Cancel

Figure 3. Use the Browse Libraries dialog to visually select the correct footprint.

Note: The Libraries dropdown at the top of the dialog allows you to choose which library
you are currently browsing, from the available footprint libraries. The Find button is used to
search, this will be demonstrated in the Schematic Capture training module.

7. Once you have located your new SOIC8 footprint select it, and it will appear in the PCB Model
dialog. Click OK to close the dialog.

Note: If your footprint was using a different numbering scheme from the pin numbering on
the symbol you would need to define the pin-to-pad mapping, click the Pin Map button in
the PCB Models dialog to do this.

8. Click Close to close the Model Manager, you have now assigned the SOICS8 footprint to your
TCN75 component.

9. Save the library.
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17.1.3 Component Parameters

Each component that you create can have any number of component parameters, which can be
added/edited in the library or on the schematic. Parameters can be used for any purpose you
require, including:

e component detail information, such as a voltage rating, component revision, and so on

e company component information, such as stock number or price,

e design reference information, such as special pick and place requirements,

¢ links to reference information, such as websites and PDFs.
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Figure 4. Add parameters to fully describe your components.

Any component parameters can be included in the Bill of Materials, or any custom report you
generate via the Report generation dialog.

Bill of Materials For, Project [Temperature Sensor.PrjPcb] (No PCB Document Selected)

Grouped Columns Show | | Comment || Description || Designator | Footprint || LibRef || Quantity -
|ZDpF Capacitar Cz00 CAPC2012MN Cap 1|
10uF Polarized Capacitor | C500 Cap Pal3 1
10uF Polarized Capacitor | C501 Cap Pal2 1
Header 324 Header, 3-Pin, Dual 100 Header 324 1
P/R2.5 Low Woltage Power JS00 P/R25 PwHR25 1
DMC-504480 8 char # 2 lne LCD « LCD300 DMC-50448M 1
47K FResistor R200 RESC2012M Fesl 1
47K Resistor R0 RESC2012H Resl 1
47K Resistor Rz02 RESC2012M Resl 1

All Columns Show || 47K Resistar R203 RESC2012M Fesl 1

AddressT 47K Resistar Ra204 RESC2012M Resl 1

Address2 47K Resistor R205 RESC2012M Resl 1

Address3 47K Riesistr F300 RESC2012M FiesT 1

Addressd 47K Resistor R301 RESC2012H Resl 1

ApprovedBy 47 Riesistar RSO0 RESC2012M Ries1 1

oy 47K Resistar RS501 RESC2012N Rest 1

EheckadBy 47K Resistor RE02 RESC2012N Rest 1

E::zz | FICIECT73/50 8-Bit CMOS Microco U200 SOIC-5028_M FICT1ECY73/50 1

Class Il TCMNTS Serial temperature se U400 s0Ice TCHYS 1

Cods JEDED L3T7METT 2 Thiee-Teminal Adju LS00 HEED4 L3 FMETTS 1

Comment v

Cormparyh ame

Component Eind

Componentkind

ComponentLink1Des

CormponentLink1URI

ComponentLink 2D es =

Export Options Excel Options Supplier Options
File Farmat | Microzoft Excel Worksheet [*.xls) w Template ~ Production Quantity
[ &dd to Project [] Open Exparted Relative Path to Template File
[ Menu ] [ Export... ] [[] Force Columns ta iew [ Include Parameters From PCE jul s

I

LCancel

Figure 5. Generate reports that include any component data you require.
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17.1.4 Exercise — adding a component parameter

A useful component parameter is to add is a link from the schematic component to a datasheet. A
PDF datasheet for the serial temperature sensor component has been included, we will now add
a parameter that allows us to open the datasheet for it directly from the schematic.

1.

9.

In your Windows File Explorer, confirm that the PDF datasheet is available. Browse to the
location:

C:\Program Files\Altium Designer Summer 09\Examples\Training\PCB
Training\Temperature Sensor

In the Windows File Explorer, copy this address location (you might need to enable the
Address Bar via the View » Toolbars menu first).

Return to Altium Designer, then with your TCN75 component symbol open in the library
editor, double click on its name in the SCH Library panel to open the Library Component
Properties dialog.

In the Parameters region of the dialog, click the Add button to add a new parameter, this will
open the Parameter Properties dialog.

In the Name field, type He1pURL.

Click to position the cursor in the Value field of the dialog, then Paste in the contents of the
Windows clipboard, this should be what you copied from the Address Bar of the Windows File
Explorer, namely:

C:\Program Files\Altium Designer Summer 09\Examples\Training\PCB
Training\Temperature Sensor

Type a backslash (\') character at the end of the string, then type in the name of the PDF,
namely: TCN75 - 21490b.pdf, as shown in Figure 6.

Mame Walue
HelplJRL YWTrainings Temperature SensoryTCHES - 214500, pdf
[ visible [ Lock Wisible [ Lock
Froperties

Location ¥ |22 Colar - Type  |STRING v
Location ¥ |-80 Fant Unique ID [4PVGCLPU

Orientation |0 Degrees w Allows Synchronization 'With Databaze
Autoposiion Allow Synchromization 'with Library
Justification | Bottam || Left L
]9 l ’ Cancel ]

Figure 6. Add the HelpURL parameter to link the datasheet to the component.

Clear the Visible checkbox in the Parameter Properties dialog since there is no need to show
this string on the schematic.

Click OK to close the dialog, then click OK to close the Library Component Properties dialog.

10. Save the library.

Note: We'll use this link we have created shortly in 17.2.4 Exercise — Using the new
component in schematic
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17.1.5 Adding and Modifying Component Parameters

Parameters can be added to an individual component, either in the schematic library editor, or the
schematic editor. Adding parameters at the library level ensures consistency in component
information and speeds the process of component placement as parameters do not need to be
added individually.

Altium Designer also provides a powerful Parameter Manager that supports adding parameters
globally to a library, schematic, or series of schematics.

To open the Parameter Manager:

¢ In either the Schematic or Schematic Library editors, select Tools » Parameter Manager
from the menus to launch the Parameter Editor Options dialog.

e Enable the Include Parameters Owned By check boxes you require, if you are editing
components this would typically only be the Parts option, then click OK.

e The Parameter Table Editor will open. Column headings correspond to the parameter
names, with the contents of each column corresponds to that parameter’s value. Figure 7
shows the Parameter Table Editor.

¢ Right-clicking in the Parameter Table Editor will display options, such as Add Columns, Add
Parameter Values, Copy, Paste, and so on. Data can also be pasted from standard text and
from most spreadsheet applications, such as Microsoft Excel.

e All parameter changes are controlled by an Engineering Change Order (ECO) process that
supports the controlled execution of ECO’s, including the ability to selectively include and
exclude operations as well as generate reports of all changes prior to their being executed.

Note: once you have selected an item (or items) in the Parameter Manager, press F2 to
edit the value(s).

Parameter Table Editor For Project [4 Port Serial Interface.PRJPCB]

Object Type Document |dentifier Capacitance | Manufactuer Manufactuer PN | Part Mumber Talerance ‘oltage-Rated Power

- Pait 4 Port UART and Lir J1 Morcomp Inc. 173-037-412-571  Jo01009

- Part 4 Port UART and Lir A1 BC 2322 245 221.00M RO020714 0.1 0.5w

- Part 4 Port UART and Lir A2 BC 2322 245 221.50K.  ROOM73F 01 0.5

- Part 4 Port UART and Lir L1 b awim M FRIRICWE L0198

H - Part 4 Port UART and Lir U2 Texas Instruments MC1488M Lootes3 B

- Part 4 Port UART and Lir U3 Texas Instruments MC1488M LI007E5S P

[ Part 4 Port UART and Lir U4 Texas Instruments MC1488M LI007ERS 0

- Part 4 Port UART and Lir US Texas Instruments MC1489M 0ot 7o Y

- Pait 4 Port UART and Lir UG Texas Instruments MC1483M oot 7o o

- Part 4 Port UART and Lir U7 Texas Instruments MC14830 ooy o

H - Part 4 Port UART and Lir U8 Texas Instruments MC1483M Lot 7o I

H - Part 4 Port UART and Lir U9 Texas Instruments MC1483M Lot 7o I

- Part 4 Port UART and Lir =1 ECS Inc. ECS-18-131 #0003

- Part 154 Bus and Addres: C16 10pF Panasonic ECA-THHG100 CO01E18 oz 5WDC

[ Part 154 Bus and Addres: C17 10pF Panasonic ECA-THHG100 CO0E18 0.z B0VDLC

- Part 154 Bus and Addres: D1 General Semiconductor 14004 #007005

o Part 154 Bus and Addres: D2 General Semiconductor TR 4004 #007005

- Part 154 Bus and Addres: P1 EDAC Inc. 395-062-520-350  JO0T027

- Part 154 Bus and Addres: RP1 BC 2322 245 2210.08.  ROO1B17 0.5

- Part 154 Bus and Addres: 51 &MP/Tyco Electronics  435640-5 5001169

- Part 154 Bus and Addres: 52 AMP/Tyco Electronics  435640-9 5001175

- Part 154 Bus and Addres: L0 Texas Instruments TIBRALZAA0-10CH UOOTEES B

[ Part 154 Bus and Addres: U114 Texas Instruments SNT4HCI2M [Nlalnygy=s=i] B

Lo Pt 158 Biie s deldres 1110 Tavae lnsknmants CMTAHCIIM 110 £An e - b/
[ Remave Columng.. ] [ Add Calumn... ] Accept Changes [Create ECO) ] [ Cancel

Figure 7. Parameter Table Editor
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17.1.6 Exercise — Editing Parameters in the Parameter Manager

We’'ll add a new parameter, called Lead Time, to all the components in the Temperature Sensor
schematic library.

1.

10.

11.

From the Temperature Sensor.schlib schematic Library, select Tools » Parameter
Manager and in the initial dialog, be sure only Parts is checked in the Include Parameters
Matched By section at the top, leaving the other options set to their defaults, the click OK.

In the Parameter Table Editor, right-click and choose Add Column.

In the Name field, enter Lead Time, checking the Add to all objects option. Leave the
Value field blank, and click OK. A new column will be created with the heading Lead Time, at
the right hand edge of the dialog (scroll across if necessary).

Right click the contents of the column Lead Time for the component DMC-50448N and select
Edit. The field will change to a drop-down with a cursor. Type 14 days in the field, and press
Enter to commit the value.

Right click on this value of 14 days, and select Copy.
Right-click the field Lead Time for the component TCN75, and select Paste.

Select all the cells of the column Lead Time (not including the column heading) using either
Ctrl+Click, Shift+Click, or dragging to select the contents fields.

Right-click on any of the 3 selected cells and select Edit. One of the 3 cells will become
editable. Type the text 3-5 Days and press Enter on the keyboard. All selected cells will
have the edit applied. Using these standard spreadsheet-type editing actions, multiple cells
(including columns and rows) can be edited.

Click Accept Changes (Create ECO) to open the Engineering Change Order dialog. This is
list of changes that are about to be applied to the library, note that individual changes can be
disabled.

Click the Execute Changes button in the ECO dialog to propagate those changes through to
the design. The Report Changes button will generate a list of change orders, use this if you
need to keep a record of changes made to a design file. If you click the Close button in the
ECO dialog the changes will not be applied, so you will be returned to the Parameter Table
Editor dialog.

Save the library.
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17.2 Component Auditing

It is standard design practice to create and edit components during the design process. Altium
Designer includes updating tools that give complete control over the updating process.

Along with the flexibility of being able to make edits to a given instance of a component or
footprint, also comes the risk of making edits that might not be correct or ideal. Altium Designer
includes features to help check the schematic symbols and PCB footprints against the libraries
they came from, and generate reports that show any differences.

17.2.1 Schematic Updating

Schematic components are updated using the Update from Libraries wizard in the schematic
editor.

e Select Tools » Update From Libraries, to open the Update from Libraries wizard.

e The default is to do a full update on every component; including its graphical attributes,
models and parameters (the designator is not changed).

e To control what attributes of the components are to be updated, uncheck the Fully replace
symbols on sheet with those from library setting.

e The Advanced button provides greater flexibility in terms of how parameter and model

difference should be handled.

Update From Library

Choose the scl ic doc and « I types to upd E, >
Updates are performed according to the availakility of the library specified in the Library field of the part. The Advanced button gives control over the way that c
differences between the library and the sheet are resolved. Click Finish to carry out the up 8 _
Schematic Sheets Component Types 5
Schematic Sheet Physical Component Logical Symbol Library Count
2 ¥ BOC_ADC_DAC SchDoc D v 2n7ooz 2M7002 Altium Manaboard Praject IntLib 3
[d [»| BOC_AudioSchDoc - v TALVC2448 TALVC2444, Altium Manoboard Project. IntLib 2
Ld ¥ BOC_BoctSchDoc - v TALVC24EA FALVC2454 Altiumn Nanoboard Praject IntLib 1
2 [v| BOC_CAM.SchDoc Ao v 1B2A 1624, Altiurn Manoboard Project. IntLib 1
[d [v| BOC CLK_ADJ.SchDoc - |w| &3751-1009 53751-1009 Altium Manoboard Project IntLib &
[d [v| BOC_DAUGHTER.SchDoc - v ABER-3104 ALEER-B104 Altium Manoboard Project IntLib 1
L4 ¥ BOC_ID.SchDoc - ¥ ABSM-1574-05 Transducer A4BS5M-1574-05 Transducer  Altium Nanoboard Project. IntLib 1
2 [v| BOC_KB.SchDoc Ao~ |v] B3FS B3FS Altiurn Manoboard Project. IntLib 17
2 [v| BOC_LCD.SchDoc A= v BAS4D BAS40 Altiurn Manoboard Project. IntLib 1
[d [v| BOC_LED_DIPSWITCH.SchDoc o= v BAS40D-04 BAS40-04 Altium Manoboard Project IntLib 5
[d [»| BOC_PWR.SchDoc - |v| BSS84 B3584 Altium Manoboard Project. IntLib 1
L4 ¥| BOC_R5232SchDoc {2 v BZGO3CT3 BZG03C13 Altium Manoboard Praject IntLib 1
[2 [v| BOC_SpartanSchDoc He- |v| Cap Cap Altiun Manoboard Project. IntLib 70
2 v BOC_SRAM.SchDoc - v CAP_POLAR CAP_POLAR Altiurn Manoboard Project. IntLib 18
2 v| BOC_Top.SchDoc - ¥ D Connectar9 D Connector 9 Altium Manoboard Project.IntLib )i
L4 v BOC_VGA_KB_MOUSE.SchDoc A ¥ D Connector 9_MALE D Connector 9_MaLE Altium Manoboard Project IntLib 1
A ¥ Dsub-15-Female-HD Dsub-15-Female-HD Altiurn Manoboard Project. IntLib 1
A~ ¥ Header2 Header 2 Altiun Manoboard Project. IntLib g
- ¥ Header 242 Header 2x2 Altium Manoboard Project.IntLib 4
Settings Ho- %] Header 52 Header 52 Altium Nanohoard Froject IntLib B
Actions AP~ [¥| Header 742 Header 72 Altiun M anoboard Project. IntLib 1
Fully replace symbols on shest with those fram ibrary - ¥ Header 362 Header 92 Alt!um Nanoboard Pro!ect.\ntL\b 1
- ¥ Header 10:2 Header 1062 Altium Manoboard Project.IntLib 2
Update designator lock field o W] Header 13:¢24, Header 1324 Altium Manoboard Project IntLib 1
Update part ID lack field Ao v HSMx-CEFD HSMH-CEFD Altium Manoboard Project IntLib 17
Ao v 10530702 ICS307-02 Altiumn Manoboard Project. IntLib 1
- v IDTTIVI2458157 IDT71V12454157 Altium Manoboard Project IntLib &
W= v INDUCTOR INDUCTOR Altium M anoboard Project.IntLib 1
Ao v KLD-D202-B KLD-0202-B Altium Manoboard Project IntLib !
Ao v LMI10841S-A0J Lk 108415-40 Altiurn Manoboard Project. IntLib )
Options - v M2BP10-VMNE M25P104MNE Altiurn Manoboard Project. IntLib 1
[ Selected Parts Orly L> v M2EP20-VMNE M25P204/MNE Alt!um Naroboard Pro!act.\ntL\b 1
= 5 Ao v MaK1037 A 1037 Altium M anoboard Project. IntLib !
Show | &ll Components ) D V] MAXTI04EUA MAX1104E A Altium Nansboard Project [ntLib 1
e W MASIEIARLIE MAXIPAPFLIF Altiurn Mannhnard Proiect Intl ik 1 bt

Figure 8. Update from schematic library to schematic
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e Updates are performed through the ECO system, and a report can be produced if needed.

e The wizard checks each component against the original library it came from, if those libraries
are not available, or if you need the update to be done from another library, those components
will need to have their Library Name attribute disabled, allowing Altium Designer to search all
available libraries instead. This attribute is configured in the Component Properties dialog.

Library Link

Deszign Item 1D |F'IE'IEE?2-EI4.-’SEI

| [ Ehu:u:use]

Cliibrany N%E‘f |

Figure 9. Disabling the Library Name attribute allows Altium Designer to search all available libraries.

e If the update process creates more changes than expected, it is probably due to component
customization that has been performed after the component was placed. For example, a

generic discrete component being given a value after it was placed. Use the Advanced

options in the wizard to control parameter updates.

Engineering Change Order,

Modifications
Enable Action
Update Part Spmbal[13]

Affected Object

¥ Modify - cze
¥ Maodify -
¥ Maodify - C30
v Maodify o Ccal
vl Modify o3
¥l Modify - CR1
¥l Modify - REO
¥l Modify - RE1
vl Modify - REZ
¥ Modify - RE3
¥ Modify - R54
¥ Modify -z
L

Modify L3

= i Update Mode! Value:

v Madify [ €28 CC2012-0805PCELIB
v Madify (1 €29 CC2012-0805.PCELIB
Madify ® C30MCCT-B:PCBLIE

¥l Modify [ C30 RBS/35:PCELIE

¥ Modify [ ©31 CC2012-0805PCELIE
¥ Modify [ 32 CC2012-0805PCELIE
v

Affected Document

= BOC_CLK_ADJ.SchDoc
= BOC_CLK_&DJ SchDoc
= BOC_CLE_ADJ SchDoc
2 BOC_CLE_ADJ SchDoc
[(2 BOC_CLK_ADJ. SchDaoc
[(2 BOC_CLK_ADJ. SchDaoc
[(2 BOC_CLK_ADJ. SchDoc
|2 BOC_CLK_ADJ. SchDaoc
|2 BOC_CLK_ADJ SchDoc
|2 BOC_CLK_ADJ SchDoc
|2 BOC_CLK_ADJ.SchDoc
= BOC_CLK_ADJ.SchDoc
= BOC_CLK_ADJ.SchDoc

= BOC_CLE_ADJ SchDoc
2 BOC_CLE_ADJ SchDoc
® BOC_C SchDoc
[(2 BOC_CLK_ADJ. SchDac
[(2 BOC_CLK_ADJ. SchDaoc
[(2 BOC_CLK_ADJ. SchDoc
|2 BOC_CLK_ADJ SchDoc

Status
Check | Done | Message

Fodify 1 CR1 QC49/5MD:PCELIB

[ ‘alidate Changes I l Execute Changes ] [Eepmt Changes.. ] [ 0nly Show Errars

Figure 10. Engineering change order dialog listing all executable differences found.

When the component in the library is unique, for example the resistor’s value, footprint and
other parameters are fully specified; any detected difference should be carefully checked.
When in doubt avoid wholesale updates of all components in the project, instead selectively
enable only those components you are currently working on.

Note: It is also possible to update schematic components from the library editor, onto
currently open schematic sheets. This is a very basic update feature which does a complete
replacement of the component — the only attribute retained from the instance placed on the
schematic sheet is the designator value.

Note: To compare components placed from one library with those placed from another, use
the Parameter Manager. Pre-select components of interest, then enable the Selected
Objects Only checkbox in the initial Parameter Editor Options dialog that appears when
you select Tools » Parameter Manager.

Module 17: Linking Models, Parameters, Library Package and Updates 17-9



17.2.2 Updating PCB Footprints

PCB footprints can be updated directly from the PCB library, think of this as pushing the footprint
from the library onto the board. Footprints can also be updated from the board, using the Update
From Libraries tool, which can be thought of as pulling the footprints from the libraries onto the
board.

e Push-type updating is limited; it can only be done one library at a time, for one footprint or all
footprints in that library.

e Pull-type updating is fully configurable; it does a detailed comparison between all primitives in
every footprint on the board and the footprints in the library, and can also produce a detailed
report. This updating is done by selecting Tools » Update from PCB Libraries from the PCB
editor menus.

e The PCB footprint libraries need to = Eo=tprint
be available to perform an Update Ha
from PCB libraries. The library
specified in the PCB editor
Component dialog is the library
that the footprint was placed from
when the design was initially
transferred.

Library M Semi Power Mgt Yoltage Begulator |ntLib
2 ‘Body 6.7 = 7.3 mm, | B

Default 3d model

Figure 11. The source footprint library must be available.

o Before the update dialog opens an options dialog appears, where you can set the tolerance,
and layers to include. The default settings should suit most situations, however if you are
working on a legacy design from another design system you may need to adjust the tolerance
to avoid showing insignificant differences.

Update From PCE Libraries [BOC1_06.PcbDoc]

18 Components footprints do not match their library footprints.
PCE Components Library Footprints To Compare Agaitst L
Selected| Designator Faatprirt Footprint Fath Ma... Jpdate
LED1 SMD _LED SMD _LED L4 AManoB oard-NB14Footprints. PcblLib X v
LEDI0 SkMD _LED SWD _LED C:h.A\ManoB oard-MB14WFootprints. Pehlib 1% v
LED11 SkMD _LED SMD _LED WM anoB oard-MB1WFootprints PobLib [ v
SMD _LED SkD _LED 4 M anoB oard-NB 1\ Footprints. PeblLib X
LED3 SkMD _LED SWD _LED C:h.A\ManoB oard-MB14WFootprints. Pehlib 1% v
LED74 SkMD _LED SMD _LED v \ManoB oard-MB14WFootprints. PebLib o v
LED1S SMD _LED SMD _LED 4 AManoB oard-NB1\Footprintz. PebLib % v
LED1E SMD _LED SMD _LED 4 AManoB oard-NB1\Footprintz. PebLib % v
LEDS SMD _LED SMD _LED 4 AManoB oard-NB1\Footprintz. PebLib % v
LEDS SMD _LED SMD _LED 4 AManoB oard-MEB1WFootprintz. PebLib % hd
F&19 MMA 34 MMNR34 4 AManoB oard-MEB1WFootprintz. PebLib % hd
iz S0-G16 S0-G16 4 AManoB oard-MEB1WFootprintz. PebLib % hd
vz SS0-G20/P.65 S50-G20/P.E5 C:4.. M anoB oard-MEB 1\ Footprints. Pcblib ] v
[NE] TO144 TO144 C:4.. \ManoB oard-MB 1 WFootprints. Pcblib [ hd 3
Difference Details For LED12 [SMD _LED]
D ezcription PCE Walue Libran Y alue ~
Bl Modified Ohjects
+  Pad LED12-1[E702.598mil 4295mil] Top Layer
+  Pad LED12-2(6777.402mil 4295mil] Top Layer
+  Track [EEE1.26mil 4249.7 24mil)[E724. 252mil 4249, 7 24mil] Top Owerlay
+  Track [EEE1. 26mil 4340, 276mil)[E724. 252mil. 4340 276mil] Top Owerlay 3z
Accept Changes [Create ECO) ] [ Cloge

Figure 12. the Update from PCB libraries dialog details all physical differences.
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¢ You may not need to include all layers in the comparison. For example, if you have adjusted
the widths of the overlay to suit the current design, you can disable the overlay layers.

e The Create Report button produces a detailed HTML report.

Note: Keep in mind that certain footprint properties, such as solder mask and paste mask
expansions, can be defined manually for each footprint (in the library or on the board), or they
can be controlled via design rules. Manually defined attributes have the highest priority, so
changes made in the library or on the board will override design rule settings for calculated fields
such as these.

Note: Although it is possible to edit the footprint directly on the board (by unlocking the
component primitives), the most common cause of difference is when the footprint has been
placed from the wrong library, or has become out of date due to changes to the footprint at the
library level. Differences should be considered carefully, and once an update has been
performed a Batch DRC should be run to confirm the changes did not affect the integrity of the
PCB layout.

17.2.3 Other Audit techniques

17.2.31 Reviewing changes to Documents

The file comparison tools in the Storage Manager provide an excellent way of reviewing changes
made to a file.

e Comparisons can be made between the current file and an older version saved by Altium
Designer’s built-in Local History system, or between the current version and an older version
stored in your version control system.

e Comparisons can be done between different revisions of the same document or comparing
two documents from different projects.

Storage Manager

Folders File

= LD 5chDioc Differences

. [@HELES oo =1L Differences Detected(4)

1 PrajectOutputs = Power.S5chDoc %[ E stra Schematic Objects{2]
2 Senzor.SchDoc EIRe) [Fait Ra) in [Version 1 Removed serie or in interupt ling] MCU.Sch..
(511 Temperature Sensor. Duklab +-424 [Wire] in [Wersion 1 Removed series resistor in interupt line] MCU.SehDoc
gl Terperature Sensor PriPoh —-[ 1 Changed 5chematic Objects(2)
L= Temperature Sersor. SchDoc + ] Parameter in [Version 1 Removed series resistor in interupt line] MCULS ...
B8 Temperature Sensor - blank. PebDoc + 2= wire in [Wersion 1 Removed series resistor in intempt ling] MCU.SchDac. ..
B8 Termperature Sensar - manually routed PebDoc
B8 Temperature Sensor - placed PebDoc
B8 Temperature Senzor - transferred PebDoc
[ | C:AProgram Files\altium Designer BYExampleshT raining\backup Only Show Files in Current Project

Rewvision Date Modified| Author Comment Label Time

[0 Open D ocumernt
(1) Last Saved Contents
|'D

Yerzion 1 [Removed ser siztor in inkempt line]

Show Autobackups

Figure 13. Using the Storage Manager to compare two different revisions of the same schematic document.
The difference panel details all of the differences found, double click to display the affected objects.
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17.2.4 Exercise — Using the new component in schematic

1. Open Sensor.schdoc.
2. Select the command Tools » Update from Libraries.

We are interested in updating not only the TCN75 component, but also the other components
from the temperature sensor.schlib, as there have been other parameters and model
changes. In the Update from Library wizard, set the checkboxes so that only components
from the Temperature sensor.schlib are updated. Set the update Actions to only update
models and parameters, using the checkboxes down the bottom left of the wizard.

Update From Library

Choose the scl tic doci ts and comy t types to updat
Updates are performed according to the availakilty of the library specified in the Library fisld of the part. The Sdvanced button gives control over the weay that o
differences between the library and the sheet are resolved. Click Finish to carry out the up .
Schematic Sheets Component Types
Schematic Sheet Physical Component Logical Spmbol Library Count
@ ¥ LEDSchDoc o PICTBC773/50 PICTBC773/50 Microchip Microcorntrolier 8-8it PICTE.IniLio 1
4 » MCUSchDoc o Header 324 Header 324 Miscelaneous Connectors. IntLib 1
[2 ¥ PowerSchDoc - Cap Cap Mizcelaneous Devices. IntLib 1
2 | SensorSchDoc B Cap Pol3 Cap Pol3 tizcelaneous Devices IntLib 2
2 ¥l Temperature Sensor SchDoc o Fesl Fesl tizcelaneous Devices IntLib 11
o L3N 7MSTT3 LM31FMSTT3 OM Semi Power kgt Voltage Regulator IntLi 1
HE [1+d C-50448M DA C-50448M Temperature Sensor SCHLIB 1

FwR25 Puw/R25 Temperature Sensor SCHLIE 1
CNTE TCNF5S Temperature Sensor SCHLIE 1

Settings
Actions
[ Fully replace symbals on sheet with thase from libran

Update parameters
Update rmodels

Options
[ Selected Parts Orly

Show _.A:I\ Eomponaﬁts |

e

4. Click Next and confirm that the components are being updated from the correct library.

Update From Library

Use this page to control the changes to individual sct ic parts
Components that cannot be found inthe currently available libraries are flagged as <Mot Found=. Click the Parameter Changes button to selectively cortrol the ; ‘
changes at the parameter level. This is only available if a Full Replace is nat being performed. Information that exists in the library but not the sheet iz indicated S
by & + (and will be added if green), information that exists in the sheet but not the library is indicated by a - (and will be removed if red)
Schematic Parts Library Components Actions
Update | Designator Comment Phyzical Comp... Logical Symbol | Physical Compo.... | Logical Symbol | Library Mame Full Repl.. | Graphi... Paramet.. Models
¥ LCD1 DMC-G0448H DMC-G04480 DMC-50448H DAC-G0448MH DMC-G0443M  Temperature Sensor SCHLIE hd v
v U3 TCH7S TCH75 TCH75 TCH7S TCN7S Temperature Senzor SCHLIB v v
¥ N PwR2.5 PwR25 PwR25 PwR2.5 PwR2.5 Temperature Sensor SCHLIB v v

5. Click the Finish button to create the ECOs needed to update the selected component model
and parameter data, and Execute the ECOs to make the changes.

6. Once the update is complete, right-click on the TCN75 symbol, and select References » Help
from the floating menu. This should open the PDF document that was linked in the Exercise —
adding a component parameter. Note that this link can also be pressing F1 when the cursor is
over the TCN75 component.

7. Save all the schematic sheets.

8. Since a new component has been added, we need to update the PCB. Select the Design »
Update PCB command from any schematic document.
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9. Since a new component has been added, it should first detect unmatched component
classes, if component classes exist on the board. If the Match Manually dialog appears, click
Yes and continue with step 10. If it does not appear, go straight to step 11.

10. In the Match Component Classes dialog, select Sensor in both of the Unmatched columns,
and click the arrow to match them. Click Continue.

Match Component Classes

Unmatched Component Clazses atched Pairs

Unmatched Reference Objects Unmatched T arget Objects Reference Object Target Dbject

Sensor

1F Component U3 TCN75

’ Contirue l [ Cancel ]

11. Since a NetClass called Power was created in Module 12 - Design Rules, you will need to
disable the change to Remove Net Classes (Power) in the Engineering Change Order
dialog.

Engineering Change Order

Modications S S St
|Erable | Affected Object | | Affected D ocument Check |Done | Messags

E8 Temperature Sensar - ransfered PebD of

—o U3 o504 EH Temperature Sensor - fransferred PcbD o

Add = U32taSCL In E8 Temperature Sensar - ransfered PebD of
Add —of U33to INT/CMP In E8 Temperature Sensor - ransferned Pohl of
Add —of U34to GND In B8 Temperature Sensor - ransferred PebD og

Add = U3Sta GHND In B8 Temperature Sensor - ransfered PebD of
Add —f U3Eto GMD In B8 Temperature Sensor -
—4f U37taGHD
—of U328 to V3 B8 Temperature Sensor - ransfered PobD of

transferred PcbD of

B8 Temperature Sensor - ransferred PebD og

< [« [« (%] [€] [€] [2] [&

From

LE U3t Sensor E8 Temperature Sensar - ransfered PobD of

[ Veitdate Changes | [ Exectite Changes | [ Roport Changes | [ Ok Shavw Erors

12. Validate and Execute the remaining changes to add the new SOIC8 footprint to the PCB,
close the ECO dialog, and position the SOIC8 on the board. If you find the Add Pins to Nets
ECOs do not validate, run the Update process again.

Note: To prevent that NetClass being removed by future updates, you can go to the
Comparator tab in the Project Options dialog and disable the checking for Extra Net
Classes.
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17.3 3D PCB Components

Given that many boards must fit into unusually shaped and tight-tolerance housings, itis a
common requirement that the loaded board be transferred to an M-CAD system.

e With the introduction of 3D visualization in Altium Designer 6 it became possible to display the
board in 3D within the PCB editor, and export the board as a STEP format file.

e You can also import STEP models into footprints in the PCB library, creating a complete E-
CAD to M-CAD 3D solution.

e Component shapes can be modeled using Altium Designer’s 3D body objects, or by importing
a STEP format component model. Both types of models export into the board STEP file.

¢ Alignment tools are included to orient the STEP model with the footprint.

Figure 14. The completed board can be displayed in a highly realistic 3D view, and then exported.

Note: 3D visualization requires a graphics card that supports DirectX 9 (or better), and
Shader Model 3 (or better).

17.3.1 Using Altium Designer’s 3D Body Objects

3D body objects can be used to model a component’s shape. They are ideal when there is no
STEP model available, or you do not need a precise shape for a particular component.

e Complex component shapes can be built up by placing multiple body objects onto a
mechanical layer. Use the Place » 3D Body command in the PCB library editor.

e Shapes can be placed manually, or using the 3D Body Manager. The 3D Body Manager
(Library editor Tools menu) is an ideal way of creating initial shapes, which can then be
modified and supplemented by manually placed 3D bodies.

e Use the 2 and 3 shortcut keys to toggle the library editor display between 2D and 3D modes.

e The PCBLIb List panel is ideal for reviewing the 3D body objects in a footprint, and editing
their height and color settings. This can be done with the footprint displayed in either 2D or
3D, ifitis in 3D mode the changes can be examined immediately.
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Figure 15. Component shapes created by placing multiple 3D bodies in the PCB library editor.

17.3.2 Importing a 3D STEP Model

STEP is a popular data exchange format, supported by all the major M-CAD packages. There are
different versions of the STEP format, including 203 and 214. Note that the 203 format does not
support color information, models in this format will display in Altium Designer in a pale grey color.

o STEP format component models are imported into an Altium Designer 3D body object, using
the Place » 3D Body from STEP Model command.

o Use the 2 and 3 shortcut keys to toggle the library editor display between 2D and 3D modes.

e You will often find the STEP model has been built using a different orientation than the Altium
Designer footprint; there are a number of orientation and alignment tools to help resolve this.

¢ While they may have different orientations, STEP models often have the same origin as the
PCB footprint. Adding a snap point to the model’s origin can help aligning them, the easiest
way to do this is in the 3D Body dialog (double click on the Body object containing the
imported STEP model), and click the Add button.

Figure 16. STEP model imported into a footprint, note that it has a different orientation from the footprint.
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17.3.3 Rotating and Positioning the STEP model

§ PCBLIB Inspector

Include all tupes of obiects

El Kind

| Object Kind

30 Body

| B Object Specific

Layer

Standaff Height
O-verall Height
Body Projection
Body 3-D Calor
Model Ratation »
Model Fiotation

Mechanical 1
-3.6mm
11.176mm
Top Side
3421504
30.000
0.000

270.000
(i

=l Graphical
| Locked []

1 object(s] are displayed

Figure 17. Use the Inspector to test different rotation values.

e The Inspector panel is ideal for experimenting with rotation values while the footprint is in 3D
view mode.

e Use the M, M shortcuts to move the STEP model, click on the model origin as the holding
point.

o Use the J, R shortcuts to jump to the footprint reference point while the STEP model is being
moved, press Enter to place it.

e STEP models can also be rotated using the numeric keypad as the model is being moved.
Press 2 & 8 for X axis rotation, 4 & 6 for Y axis, and Spacebar & Shift+Spacebar for Z Axis.
These shortcuts are detailed in the Shortcuts panel (when the model is being moved).

 Any number of snap points can be added to the model, to facilitate moving and aligning it with
the footprint. Use the interactive commands in the Tools » 3D STEP Body Placement
submenu to do this (available when the footprint is 3D view mode).

e The Add Snap Point from Vertices command has 2 modes: use it to add a snap point on the
chosen vertex, or press the Spacebar to toggle to the midpoint mode, where the snap point is
added midway between the 2 vertices you click on. This mode is ideal for adding snap points
to the center of component pins. Keep an eye on the Status bar for details.

Note: as well as component manufacturer websites, 3D models can be downloaded from
http://www.3dcontentcentral.com/. Try multiple different search strings to get the best
results.

17.3.4 Exercise — importing a STEP model

In this exercise we will import a STEP model for the power jack that has been downloaded from
the 3DContentCentral website.
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1. Open the Temperature Sensor.PcbLib, and select the footprint PWR2.5.
2. Make Mechanical 1 the active layer.

Select Place » 3D Body from the menus, and in the 3D Body dialog:

- set the 3D Model Type to Generic STEP Model,

- then click the Embed STEP Model button,

- then in the Choose Model dialog, navigate to the folder \Altium Designer Summer
09\Examples\Training\PCB Training\Temperature Sensor\Libraries\3D
Models, and select the model power jack.step and click Open to close the Choose
Model dialog

- then click OK to close the 3D Body dialog.

4. A box will appear floating on the cursor, position it anywhere just off to the right of the
footprint.

5. The 3D Body dialog will re-appear, click Cancel to close it.

6. Press the 3 shortcut to display the footprint in 3D mode and use Shift + Right Mouse Button
to rotate the model slightly.

Note: 3D visualization requires DirectX 9 and Shader Model 3 graphics card support.

7. Press L to open the View Configuration dialog. In the dialog, enable both the Show Simple
3D Bodies and Show STEP Model options. Use the Save As View Configuration option to
save these settings as your own view configuration. This will now be available in the drop
down list of configurations at the top of the PCB workspace.

8. The model will have a different orientation to the footprint, as shown in Figure 16. Before
attempting to re-orient it, we will add a Snap Point to the model origin. To do this, double click
on the upper-most face of the model to open the 3D Body dialog. Click the Add button to add
a Snap Point, and OK to close the dialog.

9. To re-orient the model using the Inspector panel, press F11 to open the panel. If the panel is
blank click once on the model to select it, loading its attributes into the Inspector.

10. Experiment with different values in the Model Rotation fields (as shown in Figure 17). Keep in
mind that you are rotating around the axis that you are editing.

11. Once the model has the correct orientation (Model Rotation X=90, Model Rotation Y=0, Model
Rotation Z=270), it is time to re-position it on top of the footprint. To do this press M, M to run
the Move Object command, the cursor will change to blue.

12. We want to pick the model up by the snap point at its origin, which is indicated by the cross
hair on the front face. Be careful as you click to select this point, you can pick up a model by
any default vertex, or by any user-defined snap point. Since there is a default vertex at the
mid-point of every edge, you may find that when you click you are holding the model by the
vertex that is just next to the snap point. Zoom in (Ctri+roll) to confirm that you are holding it
by the snap point.

13. Once you are moving the model by the snap point, let go of the mouse, press J, R on the
keyboard to jump to the footprint reference, and press Enter on the keyboard to position the
model. If you turn the footprint+model over (Shift + Right Mouse Button) you will see that
the component pins are centered in the footprint pads. Once positioned, press Esc or click
Right Mouse Button to drop out of the Move Object command, the cursor will change from
blue back to orange.

14. To update the footprint on an open PCB, right-click on the footprint name in the PCB Library
panel, and select Update PCB With PWR2.5.
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17.4 Library Package types

The Schematic PCB libraries have been created, and all the models have been linked to the
schematic library components. If required, we are now at the stage were we can link everything
together and create a single library. There are different ways this can be done in Altium Designer,
each with its own advantages. Possible library options include:

Separate schematic and PCB libraries

an integrated library, or IntLib — a single compiled library that is, compact, secure and portable

A Database library, or DBLib — interfaces to your company component database

An extension to the database library, called a Subversion database library — interfaces to a
component database, and subversion, a free version control system.

For this course we are only going to cover Integrated libraries. For database libraries and SVN
database libraries refer to the Advanced PCB course for more information.

17.4.1

Integrated Libraries

An integrated library is actually the compiled output from a Library Package. The Library Package
is essentially a project file for libraries.

To create a new library package, select File » New
» Project » Integrated Library from the menus.

Source schematic and PCB libraries can be added
to the new library package by dragging and
dropping them in the Projects panel. Hold Ctrl as
you drag and drop if you want to have the source
libraries in both the PCB project and the library
package.

To compile the Library Package and create the
Integrated Library, right click on the library package
in the Projects panel and select Compile
Integrated Library from the floating menu.

The compilation process checks that all specified
models are available and the linking between
symbol and model pins. Check the Messages panel
for any compilation Warnings or Errors.

Even if you choose not to deploy and use the
compiled integrated library, compiling is an
excellent way of checking the mapping between
each symbol and its various models.

Integrated libraries are also very compact, usually
1/8 to 1/10 the size of the original documents.

Updating components in a design from Integrated
Libraries is faster.

Projects v X

workzpacel. Deniwk, || |'Workzpace

Temperature Sensar.PriPch -

Project

BI:*]1 Temperature Sensor PrjiPch =
=1 Source Documents
=12 Temperature Sensor.SchDoc
[ MCU SchDoc
[ LCD Schboc
4 Sensor.SchDoc
[ Power.SchDoc
B8 Temperature Sensor - manually n
+ L] Settings
=l Libraries
=1 PCE Library Documents
4 Temperature Sensaor.Pcblib * By
=11 Schematic Library Docurments
% Temperature Senzor, SCHLIE
=4 Integrated_Library1_LibPkg *
=1 Source Documentz
-—'3; Temperature Senzor. SCHLIB

(%) Fila Wigw ) Stucture Editor

4 Temperature Sensor.Poblib * By

Figure 18. The Schematic and PCB libraries
as source files in the library package.

An integrated library can be placed on a network drive and used throughout your company.

Although the integrated library is compiled, the source libraries can be extracted if necessary.
When you attempt to open an Integrated Library (like a file, instead of installing it in the
Libraries panel like a library), you will be asked if you wish to extract the sources, as shown in

Figure 19.

Only source schematic and PCB library files are added into the created library package as

source files.
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e All other model kinds, such as simulation MDL and CKT files, are extracted, you will find them
in the same folder as the extracted symbols and footprints. They are included in the project
using a Search Path, defined in the Project Options for the library package.

85 C:\Program Filesisltium Designer Summer 093\ ibrary\Miscellaneous Devices

File Edit Wiew Favorites Tools Help f'
7 => | lﬁ Pl ) Search H__" Folders | | o | 4¢ x n -
Address |la C:YProgram Files\altium Designer Summer 09\LibraryiMiscellaneous Devices A | Go
Folders X Mame Size | Type Diate Modified #
I5) Fpoa ~ || ZMiscellaneous Devices, Schlib 1,030 KB  Altium Schematic Lib...  21/07/2009 9::—
I3 Lattice | @Miscellaneous Devices,Pcblib 547 KB  Protel PCE Library 211072009 9:2
aneoL: 3 IE] 1914, mdl 1KB  Simulation Model 21/07/2009 9:2
[a OpenBus IE] 114001, mdl 1KB  Simulation Model 21/07/2009 9:2
[a PCE3D n |E] 14002, mdl 1KB  Simulation Model 21/0712009 9:2
= el [ 1M4003 . mdl 1KE  Simulation Model 21/07/2009 9:2
() Signalntegrity [ 1M4004 ,md 1KE  Simulation Madel 21/07/2009 9:2
£ 5im |E] 1M4005, mdl 1KB  Simulation Model 21072009 9::
(23 Software Platform [ 14006, mdl 1KE  Simulation Model 21/07}2009 9:2
[a Yhdl IE] 14007, mdl 1KB  Simulation Model 21/07/2009 9:2
[ whdl_Lib TFrT] 1 his 1 47l 1KR Simlatinn Mardel F1n7ienne 9
1550 il ) | & .

e
114 objects (Disk free space: 110 GE)

Extract Sources or Install Warkspacel.Dsriwrk M

| A H Project l

i “WWhat do wou wizh ba do with this integrated lbram? -
T Estract Sources will extract the sounce libranies uzed to () File View (0 Stucture Editor

compile the integrated library, and create an integrated librar B
pmiepct_ ? Y d Y + gzl Temperature 5ensor. PriPch =

+ gt Integrated_Library1 LibPkg =

Intall Library will inztall the library. Thiz will add it to the = ;} Mizcellaneous Devices LIBPKG B

Libranez panel, allowing you to uze components and footprinks S il Source Documerts

framn this fbrary. : Mizcellaneous Devices. Pochlib
% Miscellaneous Devices. Schlib

EEHtractSDurcesEH Install Librany H LCancel

Figure 19. Result of extracting the contents of the integrated library, Miscellaneous Devices.
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17.5 Library Reports

There are several reports available in both the Schematic Library Editor and Schematic Editor that
are used to record component, library and project information, such as a Bill of Materials (BOM).

17.5.1 Library Editor Reports

There are three reports that can be generated in the Library Editor. All have the syntax
Library Filename.extension.

e The Reports » Component command generates a . CMP file that includes the component
name, part count, components in the same group, details of each part and details of all pins.
This report can be used to verify that the component has been correctly constructed.

e The Reports » Library List command generates a . REP file which includes a component
count as well as the name and description of each component in the library. This report can
be used to create a listing of the components in a library, handy if you need a printed
reference of a library.

e The Reports » Component Rule Check command opens the Library Component Rule
Check dialog (Figure 20). These allow you to test for:

- duplicate component names and pins
- missing description

- missing footprint

- missing default designators

- missing pin name

- missing pin number

- missing pins in sequence.

Library Component Rule Check @E|

Duplicate
Component Mames Finz

izzing
d Drescription [ Pin Mame
d Footprint Fin Humber

] Default D'ezignator Mizzing Pinz in Sequence

| ] | ’ Cancel

Figure 20. Library Component Rule Check dialog

Running this generates a . ERR report which reports on all components in the active library.
This report can be used to aid in library verification and library management.
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e The Report » Library Report command presents the Library Report Settings, which allows
you to generate either a Microsoft Word® document, or an HTML document. An example
report is shown in Figure 21.

{= Schematic Library Report - Windows Internet Explorer proyided by Altium Limited

@ L3 | @ C:\TrainingLibraries\ Temperature Sensor_1.hml

File Edit View Favorites Tools  Help

i’:.? ﬁ'ﬁ? [ @ Schematic Library Report l l

Schematic Library Report

Library Report Settings

Output File Mame
ez Library Reference — —
1! : |\EHampIes\T rainingT emperature SenzorLibraries\T emperature Senzorhtml =2 |
—§l> DED WV 5
—— DEl1 VEE |[—— PR
% DE2 SCharacters 2 Line | Y% — DBSCrIptIDH ODocument St_I,I|B
Ew Egi LCD Di play Kind .
= me 0 <— Aliases ®© i
N 2 [a— Designator Open generated repart
il Number of Parameters
Number of Pins Inciude in report
Number of Models Component's Parameters
[ Component's Bins
GETELCTE Component's Models
Name Value Diraw previews far
Manufacturer Optrex [#] Components
Part Mumber OPT-432198 W odels
Price *
Status pending Setings
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Figure 21. Library report, and the Library Report Settings dialog

Note: You can also generate a library report from the Libraries panel. Right-click on a
component in the panel and select Library Report from the context menu.
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