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������������ (������������)

• 08:30 - 09:00 ��

• 09:00 - 09:15 �� ������	��

• 09:15 - 09:30 
�� (�/����)

• 09:30 - 10:30 
�� (���������������� )

• 10:30 - 10:45 !"

• 10:45 - 11:15 
�� (���������������� )

• 11:15 - 12:00 
#� ($�%&�� /%&'()

• 12:00 - 13:00 )*

• 13:00 - 15:00 
#� ($�%&�� /%&'()

• 15:00 - 15:15 !"

• 15:15 - 17:00 
+� (,�(Drafting)�-.(Text))

• 17:00 - 17:30 /0123
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������������ (������������)

• 08:30 - 09:00 45�6�7/023

• 09:00 - 10:30 
8� (�9:;)

• 10:30 - 10:45 !"

• 10:45 - 12:00 
8� (�9:;)

• 12:00 - 13:00 )*

• 13:00 - 14:00 
<� (=>(Placement))

• 14:00 - 15:00 
<� (=>(Placement))

• 15:00 - 15:15 !"

• 15:15 - 17:00 
?� (=@(Routing))

• 17:00 - 17:30 /0123
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������������ (������������)

• 08:30 - 09:00 45�6�7/023

• 09:00 - 10:30 
A� (BCDE(Copper))

• 10:30 - 10:45 !"

• 10:45 - 11:30 
F� (�9GH)

• 11:30 - 12:00 
I� (CAMJK)

• 12:00 - 13:00 )*

• 13:00 - 14:00 
I� (CAMJK)

• 14:00 - 14:30 
I�� (L	MN� (ECO))

• 14:30 - 14:15 OPQR

• 15:15 - 15:30 !"

• 15:30 - 17:00 SG

• 17:00 - 17:15 TUVWX

• 17:15 'YZ[
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����������������

• �����Autorun.exe�Setup.exe��	


• ������ \Padspwr��
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��������/����������������

• �������

– Windows 95 / 98

– Windows NT (4.0)

• ����	

– Pentium / 100 MHZ (��)

– Pentium / 300 MHZ (��)

– ���� 1500�	 (20-24 M)

– 
��� 5000�	 (32-42 M)

– ���� HELP/FREQ ASK
QUESTION/MEMORY
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���	���	���	���	

• PowerPCB����������(Scurity device)
– 
�������(Parallel Port)�

– ������	��License.dat ( PowerPCB v3.5�
Pcblic.dat)

– ���� /padspwr/security/licenses�� 

• ������� !"#$%&
– ! "#$(Key)�%&���	(license.dat'pcblic.dat)

– ()���	*+,-�./01.)�	
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���	���	���	���	

• Viewlogic#'(
– 2345Flexlm�"#67

• Autoexec.bat�#)*+,
• � LM_LICENSE_FILE��
• Windows 95 / 98

• -Setting/Control Panel/System/ Environment.
�/�

• � LM_LICENSE_FILE��
• Windows NT

• 0123�4&56#'(7

– 895:;(Comma)<=;(Semicolon)=>

– ��: set lm_license_file=c:\wvoffice\standard\
license.dat,;c:\padspwr\security\licenses\license.dat
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��
��
��
��(Graphical Interface)��������

• 5?�@A5?BC(GUI)
– PowerPCB�����

– ����
– ��(Tool Bars)
– ��(Tool Boxes)
– � !"(Status Windows) /#$%(Filter)

• DE�	(Setup Files)
– �&(Preference)'()
– *+�,(Display Settings)
– -./�(Zoom Icon)
– 012/(Capture View)
– 3456(View Nets)

• �	FG

• HI (Modeless)JK(LMNOJK)
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PowerPCB��������

\]^_(Pull
Down Menus)

`Lab(Main
Tool Bar)

cd&XYed(Cursor X/Y)

fg&Lhij

(Default Working Grid)

fg&kl(Default Width)

Lhmn

(Working Area)

opqr(Status Window)

st&u(Active Layer)

v"qr(Message Window)
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��������(Mouse)��������

• PQ(Mouse)RS (LMB)
– 78(Click) 9:;<=�

– Shift +78(Click) >?@A9:=�B

– Cntrl +78(Click) >?@A9:=�B/CA9:
=�BDE

– F8(Double Click) 3G/HIJK
– LMNOP(Hold +Drag) IQ9:/RS9:
– LMNOP(T=�U) VP=�

• PQ(Mouse)TUS (MMB)
– 78(Click) WXYBZ*+/B[\

– LMNOP(Hold +Drag) .
]-�

• PQ(Mouse)VS (RMB)
– .^9: _`ab(9:#$%)
– c=9: 'A9:c=�defJK
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��������������������������������

• 89 /:;
– WXYZ[\]�^_`�a1b[\]

– PQVScde\��

– fghijb\]WX^_k�lmno. PQ

• <�=>89
– oCntrlS�2p��Q�oPQRS

• 589?�
– qPQr�st[\]��Q�koCntrlS�2pu
oPQRSkqb\]v)^_
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�������� �������� �������� �������� 

• 9:gh'(Pin Pairs) = Shift +9:�	(connection)

• 9:i<56(Nets) = Click then F6

• 9:;<56�(Nets)U�j�gh(Pins) = Shift +9:gh( Pin)

• 9:klm(polygon)�j�l = Shift +9:;<l

• Tk<no9: = 9:p;7nqL Shift
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!"#$%&!"#$%&!"#$%&!"#$%&

• 7 rs*+

• 8 tUVP;<uv

• 9 -�

• 4 twVP;<uv

• 6 txVP;<uv

• 1 yz

• 2 t{VP;<uv

• 3 .


• 0 BZ*+

• . DEA9=�
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'('('('((Zoom)
�
�
�
�

• 5�w@xy(View Area)���

• 78w|.


• 78x|-�

• LMw|}OP��~.
]-�

• LM��Bo|NVP��~WXYBZ*+!"[\
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)*+)*+)*+)*+

wx��

yz5{

|6u

}~

����

,�(Draft)La�

����

��

��qr��

����

Redo

Undo

L	MN� (ECO)La�

�t��d�(Auto Dimension)La�

�9(Design)La�
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)*,)*,)*,)*,(Tool Boxes)

• ,�(Drafting)���2D@��������-.�E�/DE���m� ¡m

• �9(Design)�$�¢h�£L�¤¥=@�$�¦�§��¨¤©�ª¤©«
¬

• �t��d�(Auto Dimensioning)�£L��td���

• ECO: �9MN� “®¯°(onthefly)”±���²N���9

,�(Drafting)La�

�9(Design)
La�

�t��d�(Auto Dem) La�

ECOLa�

�9(Design)La�
�t��d�(Auto Dimension)La�

,�(Drafting)La�

L	MN� (ECO)La�
`La�
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-.-.-.-.(Status)/0/0/0/0

$�³´µ�.(Reference Designator)

$�¶·(Part Type)§¸

¹º(Decal)§¸

u(Layer)

»¼ij(Snap Grid)op

Postage Stamp½�

¾l��(Angle Mode)

$�=> (Auto Placement)��

��=@u¿(Layer Pair)

ÀÁÂÃ=>(Edit
Place)ÄcX�Å
ÆdÇÄÈÉÊd

��

ËÌ��cdÅ
PostagemnÄÉ
ÊdÍ�����

�qr

ËÌÅPostagem
nÈÉÊdÎÏÄ

Í����qrÐ

Ñ
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��123��123��123��123(Filter)

• ����]����B9:c=����

• =�9:���������~���

• TA9:�U�c=T���U��A�
� (]��)�j�T���U[\��A
��]�P�

• Y������ �9:LayersB��q
��q�9: “Select Items on Layer”�
�)�

• T�<'()B������P� �@
��B�

• Y����<'()�dW¡#9:
Edit/Filter{¢ab�£dW¡#��x
|¤@#$%�9:�

��

(Electrical)
��

��

(Drafting)
��

�

(Layer)
��
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456!456!456!456!(Design Preference)789789789789

fg&¾l¶·

��Ò¾¶·�ÓÔ�¾l

ÅÕt$�Ö�t=@

C×ÂÃØ���ÙÚØ&

�Û��

=>Å@�9ÜÝÞ}(DRC)xß
�=>��

��à@álâãä&¶·

cdåæÖÕt&����

��Å@�9ÜÝ
Þ}(DRC)&op

¥� Setup/Preference��
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:;6!:;6!:;6!:;6!(Global Preference)789789789789

• Cursor-����������	
�

• Bitmap-����������

• Bitmap Size-����
���	��

• Real-time Redraw-����� �!��
"#$%

• Keep Same View-&'��()*+,

• Active Layer--.�/01�2

• Display OLE-�OLE3��"#

• Minimum Display-��	"#45

• Automatic Backup-�6789�:;<

• Units-��=�>?

¥� Setup/Preference��
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<=>?<=>?<=>?<=>?

• ��@ABCDE�FG!HI��3�

• JK,LMA3���N2�OC!PQRNST�UVPW

• JK&'XYZM[�OC!P&\PW!HI]^_A<`aJK
Zb/E&\�OC$c!��ConfigurationdR�eDfg!HI�
�_A$c<h

¥� Setup/Display Colors��
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@A@A@A@A(Find)789789789789

• çè×é��êë��ÄÅ�9®ìíêëî�ï
&ðñ

• ÀÁêë$�Ä��ÅFind By\�&³´µ�.
(Ref Des)Ä¿òAction��ÀSelectÄóÖ��³´
µ�.(Ref Des)&��6ô(Prefix)Ä|õ��
ApplyÄö÷Íøù

• ËÌõúû��µü&$�ÄÝýþÍîûfg&
$���®

• ��ÈÉ���(filter)Ä�¡����ï&ðñ

• �	ÈÉ����Äöaû
���

¥� Edit/Find��

�	
���

ij<klm45kno

��pqrstu

�	�����

vw905kxw�yz{�
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BCD
BCD
BCD
BCD
(Capture View)789789789789

• ��¦§¨©�2/!"

• ��¦§kª 9<2/

• Y�¦§2/-.�«�9:Capture
L¬�®2/�¯°

• Y�4@±¦§�2/�9:View{
¢ab����2/~`²T³´B

¡# View/Capture��
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@EFG@EFG@EFG@EFG(View Nets)789789789789

• Éò�� (����)à@�@

• ÅNet Listð�KÁÅ�9®îû&��

• ÅView Listð������aû��OPµü&����

• ÀÁÅNet List®¿������&��ìí��Ä��Add��
Íö÷Õt5 View Listð�������ÄóÖ�����

• ÀÁ�� View detailsÄ����óÖ���ïìí&����

¡# View/Nets��
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@EFG@EFG@EFG@EFG(View Nets)789789789789

• Traces Plus the Following Unroute:¨��~��56�*+

• All-*+j��	&µ

• All Except Connected Plane Nets-*+j�¶�A�·@¸�
��56

• Unrouted Pin Pairs-*+ghno¶�¹��	

• None-��j�¶��	56�*+

View Detail9c
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H�IJH�IJH�IJH�IJ

• ¥�File/Open?º±� .PCB»¼

• ¥� File/Save¦§±���»¼

• ½z¥�(Reuse)�¾¿��AÀ .PCB»¼;
Á¦§ÂÃÄ��Å�»¼ÆÇ¯Y .REU

• »¼ÈÉA¦§T Padspwr\Files=Ê{

• File\Save-ÈÉ|6&��§yz

• File\Save As-þ���§-yz

• File\Import- °ÈÉ�!j�&"# (Ascii�
DXF�IDF�OLE� ECO)

• File\Export-çè"#þ�!&j�yz (Ascii�
DXF�IDF)



������

H�IJH�IJH�IJH�IJ

• Éò$%�&ï&"#

• ��JKþ6�9&�'(Ä)Å�*&

�9®¦�ÈÉö÷

• M�&ASCII��j���+ °5,-
&��./®

• 01&2J�r

• ��¬©�*&3�"#5PADS
&3�j�

• 45 Autocad v13�v14

• JK�� *.DXF��¶·ÄJ°�
�§ÄóÖ��OKÄJK5
Autocad®
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KL%&KL%&KL%&KL%&(Modeless Commands)

• ��� (Modeless Commands)ÈÉ� &6���6
�-78í� 

• |öû9Ö:K;<�Ë=J°

• �>?8í� 

• �ESCÏ@K

• ¿ò� &A'�XÄB³´Help/Modeless Command

• G �9ij

• GR =@ij

• GV CC�D&ij

• GD ��ij

• L NE|6uÀ

• W NEklÀ

• SS êë���$�

• S êëÛÆðñ

Ë·ÌÍ(Modeless
Commands)��Î
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��MN��MN��MN��MN

• PowerPCB���

• ��JK

• &Ï|ÐÌÍ

• -.(Zoom)/�

• ��

• ��

• � (Status)!"

• 9:#$%(Selection Filter)

• �&(Preference)'()

– rÑ'()\��(Design)´v

• *+

• 3Ò(Find)

• 012/(View Capture)

• 3456

• File/Import + Export

– Ascii

– DXF
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OPQNOPQNOPQNOPQN

�����

#1 –@ABC�

•.
(Zoom In)Â-�(Zoom Out)

#2 - D�56#EFG

•9:/�Â��ÓÔ

#3 –HI(Preference)JKL

•*+Õ��ÂrÑ

#4 – ASCIIMNBMOPQ

•�Ö;<ASCII`Õ¥ASCII®@;<×Ø
���B

¥�Train.PCB»¼
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��	��	��	��	



������

R�STR�STR�STR�ST

• * =-V3.0R�ST

• Part Type
|;<
}/~���
�m
�e Part
Decal� CAE
Decal
`��`~�

6�

• PCB Decal
PCBS���
(Footprint)
Padstacks
*��~��
�

• CAE Decal
����Decal

Fåv"
�`��`~

�6�

• Line Items
����

����

@�����

PADS ����
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RH�UV��RH�UV��RH�UV��RH�UV��

Training.PT3 = z	{�(Part Type)|�	

Training.PD3 = PCB}�(Decal)|�	

Training.LD3 = Logic}�(Decal)|�	

Training.LN3 = Line|�	

2U#V7
WX

Intel.PT3 TTL.PT3 USR.PT3 AMD.PT3

Intel.PD3 TTL.PD3 USR.PD3 AMD.PD3

Intel.LD3 TTL.LD3 USR.LD3 AMD.LD3

Intel.LN3 TTL.LN3 USR.LN3 AMD.LN3
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R���R���R���R���

• YZ[MO�PowerPCB\]^_`abcde
– ~�z	|T�z	{�(Part Type (*.PT3))

– ~��z	{�(Part Type (*.PT3))T���}�(Decal)

– �"��(Gate)<F�(Pin)����

– "����z	�DT
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PADSW�R�STW�R�STW�R�STW�R�ST

NPN-1

2N2222

NPN-1 TO-18

TO-18

����

(Logic Decal)
PCB��(PCB

Decal)

����(Part Type)

	(Lines)
*.LD3

*.LN3

*.PT3

*.PD3
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R�IJR�IJR�IJR�IJ

-��/��Ù<Ú

-�,ÛÜ%U�ÚÝÞ

-�,ßàáâ(Search Orders)

-ãäÚ���

-�Ö/ÃÄ¾¼å�(Part Type)&µ

-�Ö/ÃÄCAEæç(Decal) (èé)

-�Ö/ÃÄPCBæç(Decal)
(Footprints)

\]File/Libraryk��|FG
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R�IJR�IJR�IJR�IJ

st&%��§

��/²N PCB¹º(Decals)

��/²N Part Types

���&%

²N%&û9G�HI

JK/ÂÃL/MG

Å@NO

��/²N Logic¹º(Decals)

��/²N Line"#
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W�RXYZ[3W�RXYZ[3W�RXYZ[3W�RXYZ[3

Add -çèJK�&%

Remove -çè$%%

Up/Down -çèõNE�X®%&êëHI

Read Only - Cû¿%&P QR

Shared -çèS�ÉTUV%&¢h

Allow Search -çè¿%&êë


��PowerPCB��� 30����
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\]\]\]\]W�W�W�W�RRRR

• ÈÉ\]^_��µ1�ïêë&%

• ��õ��êë&%

• �� Part Type�PCB Decal�
Logic Decal� Lines

ÈÉ���(Filter)ÄCCêëõWXY&ðñÄ
þZ[\Ø]

Åêë®ÈÉ^_.

ÔË�74*, Res*, Cap*
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\]\]\]\]W�W�W�W�RRRR

• T¾¼Úgê(Library Manager)'
()B�¾¼å�(Part Type)së
ßà¤@�«

• �«¾¼ì�k�;<WU�¾

¼Ú��~Aßà@�íp;<

¾¼Ú

• ;î±9:�;<¾¼å�(Part
Type)q���PCBæç(decal)~
*+`ï

• ±dWðñi<ònóô�[\

�±£��¥�/máâõö±

9:±÷ø�¾¼

• *+�æç(decal)N¨�AÃÄ
�EùßàHIq�¥�æç
(decal)/�9B
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W�^_789W�^_789W�^_789W�^_789 (Electrical)

• *+��¾¼�úû��

• *+üÉ��ýþ+è(Ref
Des)���

• ���f¾¼�³��

• ��Ï�&Ï(Alpha
Numeric)gh��

• �«í�·%(Connector)�
�*+

• ��ECO	
(Registration)
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W�`aW�`aW�`aW�`a(Part Type)^_^_^_^_

• PCB��(DECAL)

– (_PCB Decal5 Part Type

– ��Å%ðìíêë

– ^��¨Pins����
(Filter)êë

– ��(_S` 16�Decals

– ��ab��&ðñ

• �(GATES)
– çè(_c��.d

– çè(_e��S` 4
�.d

– çèüfª(Gate)¤©�
�¨(Pin)¤©v" (0X
��çè¤©)

– (_�¨¶·(Pin Type)



������

W�`aW�`aW�`aW�`a(Part Type)^_^_^_^_

• ��(ATTRIBUTE)

– e��$�&ÉTüf

– ÔË�g��hi�$�ø

lj

– ^�BOM��<k&MG

– ��lb%Browse Lib

• ����(SIGPIN)
– ��d:vd�kl

– üfÉTüf&vd§

– ��mÈÉ&�¨(Unused
Pin)�X



������

W�`aW�`aW�`aW�`a(Part Type)^_^_^_^_

• �	��(Alpha-Pins)
– ��n-7�¨�"

-�¨Ä�6o�n

– ��NE�¨HI

– ��$%�¨

���DIP14��� 1�6�7�14
�������



������

W�b�W�b�W�b�W�b�(Part Decal)Vb�Z[3Vb�Z[3Vb�Z[3Vb�Z[3(Decal Editor)

• ¥�æçÃÄ%(Decal Editor)�Ö
PCBæç(Decals)

• ¾¼Úgê%(Library Manager)]
T��B¡#9:¾¼��qL�
�x|N9: Edit Decal.

• �«±��¾¼Úgê%(Library
Manager)�±~��9:¾¼Ú
�9:æç(Decals)/���q9
:ÃÄ(Edit)]z�(New)

• �«±ÃÄT���Þ§T�æç
(Decals)�9:;<¾¼��qL
��x|�9: Edit Decal��~
��z��B��<æç
(Decals)

• �«±÷øC����±��9:
Tools/ Decal Editor

'��Å������

Å��íT�ab{



������

W�b�W�b�W�b�W�b�(Part Decal)�c
�c
�c
�c
(Drafting)
�
�
�
�

• p�qr�`^_�Lab®

&ðñs*

• Å¹º(decal)ÂÃ®ÊdÏ&t
��ÅPCB®&s*

��

2D@(line)
Få(Terminal)

³"(Preferences)
�&dd(Label)

1(Wizard)
u%ðv5(From Library)

��(Cutout)

 ¡m(Keepout)
-.(Text)
E(Copper)



������

W�b�W�b�W�b�W�b�(Part Decal)�c
�c
�c
�c
(Drafting)
�
�
�
�

• Select-�pq(Decal)����

• Terminal-����pq(Decal)�*��(pad)

• 2d line-����pq(Decal)���-�����

• Text-�����`��pq(Decal)�

• Copper-���b�6�������~���

• Preferences-���� ¡pq(Decal)�¢£¤�

• Add new Label-����� �|;¥�

• Wizard-���¦b§¨©$%ª«|;

• From Library-��Z¬b�&\����`�

• Keepout-���6�@�®
�

• Cutouts-���6�@�¯s�rs�°±
�

��

2D@(line)

³"(Preferences)
�&dd(Label)

1(Wizard)
u%ðv5(From Library)

��(Cutout)

 ¡m(Keepout)
-.(Text)
E(Copper)

JKFå(Terminal)



������

deOfb�deOfb�deOfb�deOfb� (Decal)������������(Outline)

• Y��Ö;<æç(Decal)��m�9: Outline��qL
��x|9:i<�) (�mÕ�Õ¨æ�/mÂklm)

• ±��¡#��Search (S)Ë·ÌÍ���±���m��
��ì,����S 1000 2000

• Y�>?;<� èéÏègh(Pin)�!èé�9: Add
Text/��T'()B®Ïè" (Text String)�W#
X/Y
� (�«±$%�()�W#&'(Height)Â()*'
(Width) ,W#�(Layer)+��«���(��,,i
(Justification)��qLOK

• Y��Ö;<�-.�gh(pin)�9:-.(Copper)/
���q9:m�å� (shape type)��q/�;<-.�
�q9:m��)��L��x|9: (Associate)�9:
±÷ø�·�07�

• �;</��,12�3456��&(Preference)'()
B[\~��T�Öæç(decal)�küÉ��&



������

g�hig�hig�hig�hi(Terminals)

• Padstackv"�¹º (decal)�wyz

• ËÌõ�� Add Terminal�dÄeåæ
�HÊdÝJK���&Få(terminal)

• �¨(Pin)Âd|JKx{Ø�tyK

• ¿ò��+��&�¨(pin)Äõ��ÈÉ
ÊdÎÏóÖ�� Step and Repeat� 
�p�¿z�Íçèõüf{|JKx{
��1Ë=þ}]~Ä)�Âd�tyK

• õ���üf�ed��������&
½���

• õýþÈÉ��&��(Cut (CNTRL C))
� �ÙÚ(Paste (CNTRL V))¦���
Få��� Edit/Cut� Paste\]^_v
5*|&'Ì

• ÀÁ¦�§Få(terminals)��
��F
å (terminal)ÄóÖ�ÊdÎÏÄ)��
�Renumber TerminalsÄ���¨(pins)
)¦�§Ä�� ShiftÏÄóÖ����
mn



������

jkjkjkjkPadstacks

• Å¹º(decal)®&���¨��+All Pin�ö��D�

• ÀÁJK���O_�&�¨(pins)Ä��Add��

• ÀÁNEe�u®�¨(pins)&v"Ä�� Add��ÄóÖ
��u(layer)Ä�N�x{"#

• ÀÁÂÃ����D��Ä��Ås�&½��²N�ý

• 
��25�(Layer 25)������������

o²�³(Plated)N
�o²�³(Non-

Plated)"#

~�(Pin)"#

����

����"#

����"#

@2"#��

������

��´µ

¶o��

��·¸"#



������

��MN��MN��MN��MN

• z	|�,� /FG

– |���

– |�~�

• z	{�(Part Type)��

• z	}�(Part Decal )��

– �"��(Terminal)

– ��<��(Step and Repeat)

– ���;(Renumbering)

• ��Padstacks



������


�
�
�
�

#1 –fg��h#V

#2 –fg��ij(Resistor)

#3 –fg��klmn(Edge Connector)

7Ôì�89

Pg 3(14-18)



������

��b���b���b���b�(Decal)delmdelmdelmdelm(Wizard)

• Z·&¢hnTUXj®&"#ÄÍv5��&��

• PowerPCB�t���ÂÃ&"#M�

• ��ÈÉ Setup/Preference/GlobalXj��L/_½

• õ��ÈÉ6��*¶·&¹º(decal)����

• ^�1��&¹º(decal)*|ýþ²N

• abt��õ}�5BC&¹º(decal)����



������

��	��	��	��	



������

c
c
c
c
(Drafting)

• �(Drafting)�������

– ¹º»©(Board Outline)k2Dlk¼½`�(Text)ks¾
(Copper)ks¾°±(Copper Cutout)�rs(Copper Pour)

JK-.(Text)

��2D@ ³"(Preferences)

 ¡m(Keepout)
��!�(Board Outline)

DE��(Copper Pour Cutout)
DE(Copper Pour)

��E(Copper Cutout)
E�(Copper) JKdd(Label)

��(Hatch)
�t(�(Separator)

��u��mn(Plane Area Cut out)

��umn(Plane Area)

u%ðv5(From Library)

��E(Pour)

����(Drafting)��



������

c
6!c
6!c
6!c
6!(Drafting Preference)

• Åp�üf³´µ�.(Ref Des)�-.(Text)�@
(lines)�DE(Copper Pour)&OG

• ÀÁNE�Û&v"ÄÍcd�ÅÇ�ÄóÖJ°

³"�$%��zÅ&ðñ�"gj

• p�¿z�Å�C²NÖ���Apply Í��y
5wxopÄ�5�OK�

\]

Setup/Preferences/Drafting



������

g�nopg�nopg�nopg�nop(2D-Lines)

Polygon = �( 01�}¡�A¢

Circle = £¤T¥�01�¦

Rectangle = §¨©A
Path = §¨Wªb}¡�A¢

�������������� !"#$%



������

��MN��MN��MN��MN

• �«¬{@Q

• �«¬A¢\]

• §¨.)®¯°±

• �"²³(Cutouts)xy



������


�
�
�
�

#1 –fg��opqL(Board Outline)

7Ôì�89
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������

c
c
c
c
(Drafting)qrstqrstqrstqrst(Items)

•  ¡m(Keepouts)üf"
#����Å�®&m

n

•  ¡m(Keepouts)Å=@
(routing)�=>(Placing)
-]whÉ

´µx
(Keepouts)

�"Wª¶·
(Text)

•  ¡-.(text)�aû =
3¢OGÄ)���Å£3
¢u (non-electrical layer)Ç

• -.(text)ËÌ��Å3¢
u(Electrical layer)ÇÄÍì
í�9®1�ö3¢"#&

¤A]~Þ}



������

c
c
c
c
(Drafting)stststst

• ÀÁJK-.(text)5�9®ÄÅText
mnJ°-.¥

• J°�ï&-.øl(Height)�¦§
kl(Width)

• J°-.(text)��K;&u(Layer )

• µü-.(text)&¨�(Justification)�
�

• � OK

���	
�(Text)

• Èv����û9

• ����-.¥ÄóÖ��
Query/Modify�d



������

uvwx�yuvwx�yuvwx�yuvwx�y(Autodimensioning)

• ��ÂÃ��û9

• ��²N��³"

• ����©ª&«�(offset)

• ����-.(Text)&øl(Height)

• ����-.(Text)&6ô(Prefix)

• ��üfd�&u

¸�(Preferences)

General Settings-�*�2���

Alignment Arrow-�fg�$%¤�

Text-¿.?�À5



������

uvwx�yuvwx�yuvwx�yuvwx�y(Autodimensioning)

• Corner-»¼5@¬¤å

• Midpoint-»¼5@¬�®@&®]å

• Any Point-»¼5 ¡��&å

• Center-»¼5¯�®�x{&®°å

• Circle/Arc-»¼5¯�®@&â±²&ý��å

• Intersection-»¼5Æds³&å

• Quadrant-â±²&�¾å (0�90�180�270)

• Do Not Snap-Í�»¼Ä ¡��å

��

Á��Â

Ãe�Â

Äe�Â

ÅR�Â

¤�§¨©

ÆÇÂÈl

É��Â

Ê5ËÌ

vw�Â



������

uvwx�yuvwx�yuvwx�yuvwx�y(Autodimensioning)

• Use Centerline-C=��BZ:;

• Inner Edge-C�<=�l@p>?:;

• Outer Edge-C�@�l@p>?:;

• Baseline-¥�A�AB	(Baseline):;

¸�DE



������

��MN��MN��MN��MN

• rst(Keepouts)uv

• <�wx(Text)

• ycz{A|
(Autodimensioning)
– ¸�(Preference)

– ¹º»(Toolbox)



������


�
�
�
�

# 2 –opqL(Board Outline)#}~
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������

�	�	�	�	



������

�	�	�	�	



������

z{�|}z{�|}z{�|}z{�|}

• 2��=>�4/���e
– 1)¼ ½(Pull Down)¾¿

– 2)�PCB®�

– 3)�ÀG@T

�¨¿(Pin Pair)

×(Group)

��(Net)

¶(Class)

fg&(Default)



������

45z{45z{45z{45z{(Design Rules)

• |úû�ö =ÜÝµüØÄ´u!"�#$(Default Rules)

• ÈÉ©ªÜÝ(Extended Rules)&µ¶·%&#$'(Extended Rules
Set)�Û

fg&ÜÝ(Default Rules)

��ÜÝ(Net Rules)

©ªÜÝ
(Extended Rules) BC¸¹

�¨¿ÜÝ(Pin Pair Rules)

�*�¨¿(Differential Pairs)ÜÝ
¶ÜÝ(Class Rules)

×ÜÝ(Group Rules)

b�ÜÝ(Conditional Rules)



������

�:~��:~��:~��:~�(Clearance)4��X4��X4��X4��X

• Trace Widthüf��klçè
&º»

• Clearanceüf�9��Æd¼
]_�&¤A]~g

• Same NetüfÉò�hÜÝ®
&g

• OtherüfDrill to Drill� Body
to Body]~ÜÝ

• ÀÁ��A'&¤A]~gÄ

õýþ���í&½����

��&Ç���Ä�o½Ç¾

&��Ä���í����A
'g.

• ¡#Tools/Verify�fC3



������

�p�p�p�pz{z{z{z{(Routing Rules)

• ÀÁ��=@ÜÝÄ��

Setup/Design Rules/Default
/Routing.

• ÀÁÈÉuHä&ÜÝ'(Ä�
���¶·&ÜÝ (��(net)�
¶(class)j)

LENTH MINIMIZATION
• Length Minimization��Å6�
¾¨¼]&à@(connection)

• None-úûálâãä\¿
• Horizontal-\¿À1âã
• Vertical-\¿Á1âã
• Serial Source-þ¥í����S
�Â�¨ (ECL)

• Parallel Source-þ)í����
S�Â�¨

• Mid-Drive-þµü&��ÃIâ
ãä�×Äà@(connection)



������

�p�p�p�pz{z{z{z{(Routing Rules)

• Routing Options-��áâÂDE
¹	

ROUTING OPTIONS
• Copper Sharing-¹	���·@-
.U

• Auto Route-��¹	@;<�Þ
¹��	(connection)

• Allow Ripup-��¹	Â½z¹	
• Allow Shove Protected-��DE¹
	�FGAH�]¦I�56

• Priority-�,�P¹	�56¹	
�JKL

• Available layers-*+��B��
��

• Selected Layers-9:÷øM¹	�
�

• Available Vias-��B���#N
• Selected Vias-¹	�¥��#N



������

z{�`z{�`z{�`z{�`

• ()*+#$(Clearance Rules) =���9®Æd¼]âÑ&
]~Å

• ,	#$(Routing Rules) = ���D¶·�álâãä
¶·����=@&PCBu

• -./0#$(HiSpeed Rule) = ��øÆ&ÜÝÄË�í
(Parallelism)�ÇØ(Delay)�3ñ(Capacitance)�ÈÉ
(Impedance)g

• p�ÜÝ��Åc��®��Ä�oÅPCB®��V12Ê5
c��®



������

�z{�z{�z{�z{(Non-Default)��������

• º�QÁ�ÂÃeY2Ä�ÅÆ�Â
Ãx=dÇ

• �ÂÃ[È�É¬{��ÅÆÊk
º�CËR'H (ClearanceËRouting<
HiSpeed)QÁ"Yx=



������

deFGz{deFGz{deFGz{deFGz{(Net Rule)

• Y��Ö;<565�(Net Rule)�9
:Setup/Design Rule.

• 9: Net Rule/�
• 9:j���56
• 9:5�(Rules)�å�(OroP

(Clearance)Õ¹	(Routing)]&QR
Ý(Hispeed))

• ®��j���S
• LOK��q9:CloseHIJK

• T��9:;<56��qL��x
|�9:Show Rules



������

��z{���z{���z{���z{�(Extended Rule Set)

• Uå5�(Class Rules)Õ�¼5�(Conditional Rules)Â
¨©gh'(Differential Pairs)QI

• å5�(Class Rules)��±IQ���565�

• �¼5�(Conditional Rules)��±�,A�VW5�
nU�125�

– ���56A� 10 mil�OroP(clearance)5
����56B� 15 mil�OroP(clearance)
5����XídW��56AÂno� 50 mils
OroP(clearance)

• ¨©gh'(Differential Pairs)þ�Y<56]gh'
no�Z'ÂP[5�



������

��z{���z{���z{���z{�(Extended Rule Set)������������

• ����(Extended Rules)���
��e
– ¿)�ÂÃËÌ��ÂÃÍÎ��
�{( Class)�ÂÃ

– ��Ï�ÅÆ(Layer Rules)
• ���56 A���üÉ� 12 mil
	*�XíTp>4�U\]-�@
8 mils	*



������

+�z{+�z{+�z{+�z{(Conditional Rules)

• b�ÜÝ(Conditional Rules)¹Ë
PowerPCBøò�öîû��ÜÝ
¼Ç&OPÜÝ

• õ&µüfÂÆd(Source Object)
�s¿Æd(Against Object)

• çè��u(Layer)hÀs¿Æd

• ��¤A]~(Clearance)

• óÖ��Create��ÄõÍ�5K
;��b�ÜÝ

• ��MatrixÄýþ��õ&¤A
]~g



������

z{��z{��z{��z{��

• �Öj�]së56�»^_`

• �«a5�'()����j�

A�,�56b`

• �«9:5�å�B�;<]Y

<����`�;së

• 9:Net] Class~`��56
]å



������

||||(Layer)�4��4��4��4�

• ����u&§¸

• ����u&¶·

• ����u&(' (Ë�3Ì
"(dielectric)�Íl(thickness))

• ���9®u&"Î

• üf PCBOG



������

��|��|��|��|�`a�`a�`a�`a(Layer Type)

• u&2�¶·
– 3u(Electrical)�£3u(Non Electrical)

• Í2(Electrical)Çû@�E�

• �Í2(Non Electrical)^ÌÉòBC�ÏÐÑjv"

• 3u(Electrical Layers)&µnàÒ&�^&

• ö÷��1$�(Component)�=>(Planes)�=@u(Routing Layers)s'é

• ùR�(Non Electrical Layers)^ÌÉòÓÔ(Silkscreen)�ÙÚ (Paste Mask)
�Èx(Solder Mask)jj

• u&§¸(Layer Names)��µü5��uÇÄ��p�un
3u(Electrical Layers)�n�ÏÐÑu(documentation layers)

• �	âÕ��u&§¸1��u&¶·�MGûåßÖ

Ï�6Ð(Layer Direction)

• Layer Direction¹Ë=@�=@&�1

• u&�1(Layer directions)Z·&��n�u�u¤×&

• ÀÁÉTüfu&�1Ä����u&§¸ÄóÖ���1

Ï�{�(Layer Types)

Ï��MLayer Names



������

��|��|��|��|�`a�`a�`a�`a(Layer Type)

• CCØu(Top Layers)�Ùu(Bottom Layers)��+�
�hÀ$�u(Component Layers)

• û���ÏÐÑu(documentation layers)��+��À
13u (electrical layers)ûßÄÔËÄØu(Top)�Ùu
(Bottom)

– p^ÌnÉò¶ÚÓÔØu(Silkscreen Top)�Ó
ÔÙu(Silkscreen Bottom)�º_Øu(Assembly
Top )�º_Ùu(Assembly Bottom)

• =@CC��Å=@u(Routing layers)�$�u
(Component layers)Çìí

• ��u(Plane Layers)�ïû¶Ú3Â(power)��(gnd)
��(_5öÇ�ÄþZö÷��BCÛx{(thermal
Ü

• Ý÷45d:&��u(Plane layer)�(�(split)��u
Äþ}p6�Þé¶·DE(copper poured)��

• |üfÁ����uÖÄõ&µ(_����5Ç�

• p�üf��dßÛx{(thermals)��ö^Dx{

z	Ï(Component
Layers)

ÑÒÏ(Routing
Layers)

ÓCÏ(Plane Layers)



������

��|��|��|��|�`a�`a�`a�`a(Layer Type)

• Ý÷Å$�%ðüf¹º(decals)ØÄp�Z·&��u(plane layer)n25u
(layer_25)

• pux{"#ÍÓd:u&"#Ð(ÔË20 mils)

• CAMJKÍÞ}��nà(_5á��uÄËÌnÍ�t��Ûx{
(thermals)

• Split/Mixed��u(planes)��aûDE¶·(copper pour type)"#Ä(�
@��^� Create Plane Area�d��

• õ��Åp�¶·&uÇ=@

CAMÓCÏ( Plane Layers)

=>Ô-(Split Mixed)



������

��|��|��|��|�`a�`a�`a�`a(Layer Type)

• Layer thicknessnÀÁüf�u���â&Íl&

• Åp�üf&v"ÍÉòøã3ä�9(High
Speed)Þ}�vd��G/3åæñG(ç

• p�v"Í��2è5�ö�9(çLa

(Hyperlynx)

• E(Copper)&Íl_½né�(Ounces)

• Íl(Thickness)��3Ì"(Dielectric constants)�
�Éò��êÙ(Substrate)�ëìäí(Prepreg)u

Ï�ÕÖ(Layer
Thickness)



������

��|��|��|��|�`a�`a�`a�`a(Layer Type)VU�VU�VU�VU�(Name)

• ¡#9: IncreaseL¬c?�&
�±dWþ�z��
�' ;

Þ§T�����

• Y�½zëô�Þ§T���9
:ReassignL¬���de��
�ì,�

• e±½z�,��q�±\]C
3f<�íg�hi��qL

OK��'()�

• ���&'()*+,-./0

1

�"×ØÏ(Electrical Layers)

��=Ù×ØÏ(Electrical Layers)



������

��MN��MN��MN��MN

• DÅÆ(Design Rule)ÚÛÜ±

• ÝÞ�ÅÆ(Default Rules)

– OroP5�(Clearance Rules)

– ¹	5�(Routing Rules)

– &QRÝ5�(Highspeed)

• ÂÃÅÆ(Net Rules)

• ßàÅÆ(Extended Rules)

• á	ÅÆ(Conditional Rules)

• Ï�DE(Layer Setup)

– R�(Electrical)

– ¸��(Plane)

– >?�(Layers)



������


�
�
�
�

#1-/��#��
#2 –��7��
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������

��	��	��	��	



������

�;�;�;�;(Placement)

• ÀÁÕt��$�Ä��Placement�d Äö½òDesign��\

• *|õîýþ����$�Ä�ÊdÎÏÄ��Move

• |õ����$�ÄËÌõ�ÊdÎÏÄõÍv5��¢h�Û

• û���ÛÄËFlip Side�Nudge�Save to Libraryqr��K;

• ÀÁ}ï��$�ìí=>Äýþ��w°��� S (êë).

• ÀÁ��)ÕtÄÈÉ*|&��� ½òDesign123/Move� �ó
ÖJ° SS (ref des)Äp�$�Í��cdÕt



������

�;�;�;�;(Placement)

• C×(Group)¢h*|ýþ�ÉòS�$�

• õýþÈÉÊd½ÏÄ��q�$�ÄóÖ�ÊdÎÏÄ��Õtt�

• Move�Rotate 90�Spin�Flip Side�Save To Library¿òS�$�+�
�ìí¢hn&µ&

• Rotate Group 90-��üf��®°å«¬

• Flip Group-��üf��®°åð¬

• Align-��þ��$�ÀL:í�¿ñ

12�Q(Group)JKÌÍ



������

�;�;�;�;(Placement)

• ��¡# Find Byj���9:A�Ref
DesÕPart TypeÕDecal�[\

• ��¥�9:k�(Selection Arrow)�N
�®Edit/Find'()

• Net NameÕLine WidthÕVia TypeÕ
Isolated Pourí��lö±T3Ò(Find)
'()B�m�;�j�

45 Edit/Find

• Rotate 90

• Flip Side

• Move Sequential

45 Find



������

�;�;�;�;(Placement)

��ÛâZ

z	��Ûâ
(Aligning Parts)

½¿ñ

$�®°¿ñ(ò1)

Î¿ñ

Ø¿ñ

$�®°¿ñ(À1)

Ù¿ñ

��ÛâÊ



������

�;�;�;�;(Placement)

• DRCÞ}

• ���tóô(Automatically Nudge)Ö£Lóô(Manually
Nudged)

• ÈÉop^_(Status Menu)ûq���ýþ��

– Nudge Auto

– Nudge Warn

– Nudge Off

• ÈÉClearance Same®üf&s*��®&Body to Bodyì
í�9ÜÝÞ}(DRC)

��(Nudging)



������

�;�;�;�;(Placement)

• |����$�(Part)ûõ
öØøù

• ��¿z�ÍK;Ä<�õ

ý��&¢h

• $�ÍLòõ��&¢h�

�Õt

Nudge Warn Mode

Nudge Auto Mode

• �tóô$�

• ��÷üóô&�1

• øù&mnîè:úw=@

ûü

• $�(Parts)��+Çýþìü�
�+óô

• ìü(Glue)¢h��^�ÈÉ
Query/Modify�C

ã�z	(Glued Parts)



������

��MN��MN��MN��MN

• rE¿)z	

• rE.0z	

• 45FindÛÜ±\]

• ��Ûâ

• äå

• ã�z	



������


�
�
�
�

#1 –���V�
#2 - Find By
#3 –�bJ��

#4 –fgopB��
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������

��	��	��	��	



������

��	��	��	��	



������

�p�p�p�p(Route)��������

• 4�=>�4����
– 45ÑÒ�æ$(Route Editor)
– çèÑÒ�æ$(Dynamic Route

Editor)
– F��F�(Pin to Pin)éçÑÒ
– êÒÑÒ(Bus Router)

ÑÒ(Routing)

JK�¾
(�

Route Editor
Dynamic Route Editor

��±=@
Autoroute

Buss Router

JK�@

JKS�å



������

�p�p�p�p(Route)��������

• Route Editor-45������fgOnline DRCcdk
ëq/�5.

• Dynamic Route Editor-���	��
ëqìíhoî
ïQ�ðçñ�ÑÒk�����(Push-N-Shove
algorithms),ÑÒòUìíóÒ<ôõ�äåkOnline DRC
����ö*4@Q��

• Pin to Pin Autorouter-÷øóÒ�����������
����ù45�� !"#$ÑÒùOnline DRCdú
89cd

• Bus Router-5�(�.)ÂÃ�2pÑÒù (ûfüý
þ${��ÒË��êÒ�) Online DRC89�
PREVENT67



������

�p�p�p�p(Route)�q�q�q�q

• ¥�¹	ÃÄ%(Route Editor)/�
– ��cdÅà@(connection)ÇÄóÖ�Êd½Ï

– ÀÁJK���¾Ä�Êd½Ï

– ÀÁ�C��@Äà�5x{�o0æÊd½Ï

– ;îHIqà@(connection)~[�n�

ÑÒ�æ$(Route Editor)



������

�p�p�p�p(Route)�q�q�q�q

• ¹	n��,*'(Width)

– ýþ^�c����

• T��5�(Design Rules)B�,

– ÈÉSetup/Design Rule/Routing¿z�

• ¥�Ë·ÌÍ “W”N®S�]¹	oo�,

– ����à@ (x�=@)J°W (j) 10NEklÀ 10 mil

• ¥�Query/Modify

– ��=�@&@¬Ä��Query/ModifyÄóÖNEg

– *|ýþÈÉFindþ}Width� Query/Modify��µü&kl
Ä)J°�&kl

• 	p���qz�*'\]T��5�(Design Rules)B��
�*'��MinÂ�
MaxSno

DE<�aÒ�(Widths)



������

�p�p�p�p(Route)�q�q�q�q

• Vias SizesÂ Shapes��¥� Setup/Padstack>?
– ��Setup/PadstacksÄóÖ�� ViaÄ��Via type (�ADD)óÖ²
N��zÅ&x{

• Y�'q	>?(Add);<#N(Via)
– x�=@Ä�ÊdÎÏÄ��Add Via

– ÈÉ Shift+Êd½ÏÅâÖ���¾�JK���D
– ��ÈÉ��� “L”NEu��tJK���D

– ÀÁ'¿@�úû�DÄýþ��Cntrl+Êd½Ï

• Y���;<#N

– Í���(Filter)��À Anything (� Via)

– �����DÄ�ÊdÎÏÄ��Query/ModifyNE�D&§-5�
�&�D§¸

ôõ(VIAS)



������

�p�p�p�p(Route)�q�q�q�q

• ��/�2U#��(Via)
– �®Ë·ÌÍ “V “�� Via'()

– �®Ë·ÌÍ “VA”Y Automatic Viaáâ

– �®Ë·ÌÍ“VT”Y Through Via áâ

– �®Ë·ÌÍ“VP”Y Partial Viaáâ

\]ôõ(Vias)

• Automatic Via Mode- ���re����9:#N

• Through Via Mode- ¥¤j�¡N#N��

• Partial Via Mode-¥¤j�sëq¡N#N��



������

�p�p�p�p(Route)�q�q�q�q

• �� Pin to Pin Autorouter�d

• Ícd��Å��=@&à@(connection)

• ÈÉÊd½Ï

– ���Online DRC�����		
������������

Pin to Pin Autorouter

Dynamic Route Edit

• 9: Dynamic Route Editor/�

• ~n�.,T÷ø¹	��	(connection)

• OPn��f¹	

– ���dynamic route�����	
��



������

�p�p�p�p(Route)�q�q�q�q

• 9: Bus Route Editor/�

• L��x|��q9: “Pins, Vias, Tacks”

• TghUOPn�

• ¥�BackspaceDE�;<	s

• Shift+��w|>?#N

• 9:Cntrl Tabtu#Nå�

• ��¥���uv(Grid)

• ¥�DRE technologyNvw��5�(Design Rules)xy

Bus Route Editor



������

�p�p�p�p(Route)�q�q�q�q

• ¸z(Smooth)~DE¨\����

• T Corner ModeB�,��

• vw��5�(Design Rules)

Ó�(Smooth)

�45


��6787

�49


��:787



������

�p�p�p�p(Route)�q�q�q�q

• 9:{/|(Sketch)/�

• 9:;<���	s

• ¥�}/	��z�Ý~

• Sketch~�Pvw��5�(Design Rules)

• Sketch~�P�¥�Corner settings

�@�(Sketch)

�@�(Sketch)�Z �@�(Sketch)�Ê



������

�p�p�p�p(Route)�q�q�q�q

• ¡#Line/Trace Angleáâ��

– ½ò Setup/Preference/Design Tab

• ��T Status Window�,

• ��¥�Ë·ÌÍ AA (Any Angle) AD
(angle Diagonal) AO (angle Orthogonal)

• Y����®�9:~��®�Ð�q	�
L��x|��q9: PAD Entry

��ñ	(Pad Entry)

;7<= 67<=

>�7?<=



������

�p�p�p�p(Route)�q�q�q�q

• Add Corner (Verb Mode)
– ½ò�9(Design)La�ð

– çèJKàÒ&�¾

�æ¹º(Editing Tools)

• Split Segments
– ½ò�9(Design)La�ð

– çè@¬+��ÄþZJK���¾

– |ÈÉöØÄ���¾+�°Ä)���

�&@¬K;ÅcdÇ

• Stretch
– Éò¨�Ò¾(miter)&ál

– ÕtÒ¾(miter)&�¾

– ����@¬ÄóÖ�ÊdÎÏÄ��

Stretch



������

�p�p�p�p(Route)�q�q�q�q

• S�å(Testpoints)��^� DFT AuditJK

• DFT Auditýþ^���Tools/DFT Auditû9

• DFT Audit��GH�9nàaûîûS�åÄ)dßö÷Ä
)�	
�9ÜÝ��

• õýþyz)¦�¨Ép�_�(Configuration)

• S�å(Testpoints)Å Audit8í-]+JK5����¼ð

• S�å(Testpoints)��+ìüÄþZö÷�+¡!&Õt

– Setup/Preference/Routing/Lock TestpointsÉò�üS�
å(Testpoints)

• Tools/Verify Design/TestpointsÉòÞ}S�å(Testpoints)h
É1ECO¢h


��ø�(Test Point)



������

�p�p�p�p(Route)�q�q�q�q

• :�7(Testpoints)��}�]�P�A>?

• }�>?:�7(Testpoints)íT¹	oo�
f�

– T¹	oo�±dW�,End Viaáâ
Y End with Testpoint�N�L Cntrl +
��w|

– Y�T¹	q>?:�7(Testpoints)�
9:;<#N(via)]gh(pin)�L��
x|�9:Query/Modify�C'()B
9:Testpoint

�"�ø�(Testpoints)



������

��MN��MN��MN��MN

• ÑÒ(Routing)¹º»�«

• 45Route Editor

• �aóÒ�Ö(Widths)

• 45Vias/\]Vias

• çèéçÑÒ$(Dynamic Autorouter)

• êÒÑÒ(Buss Router)

• Ó�(Smooth)

• �@�(Sketch)

• ��ñ	(Pad Entry)

• =³/�(Split/Stretch)

• �ø�(Testpoints)



������


�
�
�
�

#1 –����n(Route Editor)
#2 - � (Pin)�� (Pin)yc��
#3 –¡¢(Smooth)
#4 –c£����n(Dynamic Route Editor)
#5 - ¤¥¦(Sketch)��

��ì�89

Pg 7(12-14)
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��	��	��	��	



������

��������(Copper)

• 2��=>�4.�§¨©(Copper)
– ×�(Power)<�Ò(ground)ÓC(planes)

– ����I
– ��(Shielding)

• 23�ª«
– Fixed Copper-5��<�����Ë´µx�

– Copper Pour-5���(shield)ÂÃË��ÓCÏ(plane)
xy<���;�U���



������

��������(Copper)

��E�(Copper)
��E(Copper Cut Out)
DE(Copper Pour)

DE��(Copper
Pour Cut Out)

��(Hatching)

��(�(Plane Separator)

����mn(Plane Area Cut Out)
��mn(Plane Area)

��(Flood)

§@(Drafting)¹º»



������

��������(Copper)

• ÀÁüfT�(����T�)Äõýþ¨
���ij(Hatch Grid)ÈÉS��fg&
kl(Default Width)

• ÀÁ��fg&klÄw°��� WÄ
óÖJ°g�õî��ÈÉÎ�&¿z�

• ËÌõ&��ij(Hatch Grid)jòÉò
E�&@k(Line Width)Ä�'Ìn�°
&(Solid)@ËÌ��ij(Hatch Grid)Ðò
E�&@k(Line Width)Ä'Ìn�jo
��

• Minimum Hatchmn����&zÅÄg�
ÐÄÝ����K;

• Display Mode��T���

• ýþûS����1(Hatch Directions
(Orthogonal and Diagonal))

���(Copper)��A7



������

��������(Copper)

• û 3�����(Hatch Views)AB (NormalCNo HatchD
See Through)

• Normal-�T�(Solid fill)

• No Hatch-�T�(No fill)

• See Through-�Ú��&T�(Looks through the fill)

�Ì��
(Hatch)��

���(Hatch)
��

����(See
Through Hatch)��



������

��������(Copper)

• ÅSetup\]^_®û9

• ����Éò�Dx{(Drilled)�£�Dx{(Non Drilled)x
{&Ûx{(Thermal)à�@&kl(Spoke Width)

• ��âÑ&Ûx{(Thermal)à�@&kl(Spoke Width)

• ��e�x{�o(Pad Shape)&Ûx{¶·(Thermal Style)

• ��¿ò��x@&x{(Routed Pads)�BÛx{(Thermal)

• ��Ûx{(Thermal)&��µ�

 �(Copper Pour)¸�



������

��������(Copper)

• õ��NES��&kl(Width)

– ÎÏÐÑ�Ò(Solid)�"# (Hatch)$%

• ��ìíÅ��u(Layer)Ç

• ��§(Netname)(_5��S��Ç

!"/��(Query/Modify)��
A¢(Copper Shape)

�(Copper)�Ï=Ù

• E(Copper)CC��+��Å_�&u
(layers)ÇÄö��+��ÅAll Layers



������

��������(Copper)

• \]�(Copper)@Q

• oPQVSk#Ê\].)A¢{
�

• oPQRSkd$§¨

• �É%1k&'PQRS

���(Copper)

• Dp�}�(decal)T���
(copper)(�23��)

• �(copper)b(�=ÙÂÃ�
(netname)

• fgÑÒpkÑÒ��(copper)kó
ÒeY*ô�(copper)ù�+��
(copper)� ,pk&'PQRS



������


�
�
�
�

#1 –�`¬®§¨(Copper)

��ì�89

Pg 8-11
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��������(Copper)

• �Ö�-(copper)q9:t�
(Cutout)/�

• ~n�.,T-(copper)RSU
�/�;<t�(cutout)

• �q9:i<�m�L��x|
�9:��(Combine)

• �«í-(copper)At��;<
RS

�(Copper)�²³xy(Cutouts)



������

��������(Copper Pour)

• 9:�-(Copper Pour)/�

• L��x|�9:m�å�

• L��w|�/�;<�-

(Copper Pour)klm

• F8��w|HI

�� �(Copper Pour)

• Y�ëô56@�-(copper pour)
�L��x|�9:Select Shape
#$9:�9:copper pour
polygon�9: Query/Modify�
9:÷ø�56�9: OK

• ÀÁ��(Flood)��DEmn
(pour area)Ä�� Tools/Pour
Manager\]^_ÄóÖ��
Flood AllÄþ}Start

• õ�����DE!�(pour
shape)ÄóÖL��x|�9
:�	(Flood)

• E��(Thermals)n�t�B&
ÄöLòp�x{&��+(_
5�ïDE(copper pour)&��



������


�
�
�
�

“�`¯¨(Copper Pour)”

7Ôì�89

Pg 8-12



������

��������(Copper Pour)

• �	(Flood)&µN¨A¦§T��»¼B�W
�����»¼���

• Y�¨��-(pour)&µ��® Tools/Pour
Manager��q9:*+(Hatch)´vB�
Hatch All�±\]9: Start��JK

• ±��¨*+�Ð/#N���Ð�¡#¥�
Query/Modify�d���PlaneRS�*+�
d

• �;�ÃÄ-(Pour)�RS�\]'��q�-
(Pour)½z�	(Flood)��«±¶��Á�N
�f Verify±~¤@;<DRC��

�ú-.(Flood)</
0(Hatch)�.1



������

����(Planes)

• �«þ�í¸��(plane)�±�Ö±
�CAM»���±\]9:»��å
�Y¸��(Plane)�±~W��
(negative)(£°Y��)`/m/�

• �«þ�í¹	�(routing)�e±�
�CAM23��»�å�~í
Routing��~����(positive) (£
°Y��)`/m/�

Plane Layer< Poured Copper



������

����(Planes)

• î��îv

• çè=@Å��&uÇÄhÀ��u
(plane)¿�

• ¿ò'é(���(split plane)��MKñ
�

• ¿òÛx{(thermal)�¤A]~ûMS&
����

 �(Copper Pour)67�2�

 �(Copper Pour)67�Ý�

• �9��¦�K�ÖÄe�H��ï¿D
E(Copper Pour)¦���(re-hatching)

• yK"#%&ÐÑ��



������

����(Planes)

• ë�¸�(Split Planes)`²Te�2<WU�560
7`²T©;<¸��U

�.)È��ÓCÏ
(Plane Layer)��=>
ÓC(Split Planes)

��(Plane) A

��(Plane) B

(�@(Split Line)
(2D@)



������

��MN��MN��MN��MN

• §¨©(Copper)EF°

• )*¨©±² (³´/�)

• ¯¨(Copper Pour)HI

• µ¶/®·©¸¹

• fg��¨©(Copper)

• fg��º»t(Cutout)

• fg��¯¨(Copper Pour)

• ¼|(Flooding)



������


�
�
�
�

#1 –fg���½¡¾(Split Plane)

7Ôì�89

Pg 8-14
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������

45��45��45��45��(Verify Design)

• Clearance Þ}îû�Vüf&�9ÜÝ&��

• Connectivity Þ}nàîû&�����=^Á

• Plane Þ}îû��u(plane)&à@nà��A'à�5
��u(plane layers)

• High Speed Þ}nà�Vøã3äÜÝÄÈÉòEDC

• Test Points Þ}nàf�S�åÄ)�nàû]]~õö



������

�@�@�@�@

• Net to all C3j�56��

• Same Net C3T ©�56���

• Drill to Drill C3¡N@¡N���

• Trace Width C3q	��*Â�û��

• Body to Body C3¾¼�)no�Oro

P

• Nudge Outline C3A�20��12m�

• Board Outline C3¢Îl)���

• ÀÁìíÞ}Ä�Start��

• Åqrð¤A]~& í��ný�&

• ��Åqr®k!(Panning)��5|6
&×"�



������

�@�@�@�@

• 8íÖ��¸¹ÍK;

• View Reports�õab|6¸¹&ð
ñ

• Location����×"& X/Y�u

• 2#×"&¶·�½�jv"

• |õ��Á��×"ÖÄp�×"Í

øù



������

�@�@�@�@

• K×d�Íy5�5õ��Clear Error��
Connectivity Clearance High Speed

�	
�

3!ASCII�	

• Þ}ASCII��Þ}�91ASCII&Ó$
�ASCII�ASCII&Ó$

• ��%&MG��9ÜÝ

• BC& ECO����ì°c���
PCB�9®



������

��MN��MN��MN��MN

• ¿ÀJKL

• ��ÁÂ(Clearance)Ãµ

• ÄÅ7


• µÆÇÈ

• ÃµASCII7


• ÉÊZ[(Compare Netlist)



������

OPQNOPQNOPQNOPQN

• ÈÉ Trainroute.pcb�9��

• �� ECO�d

• �� Del Connection�d

• $%q�à@

• ì° Tools/Compare Netlist

• È “Current PCB Design”+�'

• È “New Design with Changes”+�'

• Þ} “Generate Difference Report”

• Þ} “Generate ECO file”)(_§-

• �� Run

• }��*&���ECO��ðñ

“45Eco\Compare Netlist”



������

��	��	��	��	



������

CAM��������

• »�¯dW£¤VW�7èé

• üÉ�CAMô,¦§Tdefaults.cam»¼B

• �¥���¦§Tdevicesn.dat»¼B

• j�CAM`»¼¦§TCam DirectoryB
���=ÊB

���&�Ï

ÂÃ�Ï

$%�Ï

8í�Ï

�Ï�X

J°CAM"#

JKCAM"#5�ö�9

��Aperture¸¹Ä½òCAM
Æ(®



������

CAM��������

• TCam DirectoryB�,�9:
{¢k�N9: Create

• T`²¦+q9: OKL¬

��CAM¯��

��¿)� Aperture��• ��Å�X®&îûc,(photoplots)

• ��Aperture Report��

• J°��§

• Íì°üf&�Æ(Ä��§aû
.REP©ª§

• Å PowerPCB V3®��45
45Aperture��



������

CAM��������

• |Document TypeÅ PowerPCB®+��ØÄÍ�t�ü
f%&��ðñ

• ÉT& Document Typesúû =)�üf&v"K;

• Output Device��JKj�

• Preview�ÉTabJK&ðñÄ���ï��JK

q��Ó��

ÔÕÖ�����

×Ð-�¤�

��2

Ø�����

-���

-�:;< ]¬:;<

ÙÚ-�

´ÛÜÚ2��

Setup/Layers

]¬-����

�-���¤�



������

CAM��������

• Apertures���t�+JKÄ�o£L^���ADD
��)J°ÂdJK

• ÈÉ Delete��$%

• AugmentJK5|6&�XÄ�NEþ6üf&ðñ

• Regenerate���A&�X

• Aperture�Xþs*&��§yzÄaû .rep©ª§

• Advanced^_��Ä¶ÚRS-274X Gerberj�Ä*|
ýþ��



������

CAM��������

• Cam Plane-ÉòLòUses oversized pads on
Layer 25&x{�BCLò25u&��ux{�
�D

• PADS&$�%a�ìíÁüf

• õî��ÅCAM��uJKØÄ��üfx{
&���Ð(oversize)

ÓCÏ(Plane
Layer)DE

�É��ÓCÏ
(Plane Layer)

• ¿òîû&$�JK25u(Layer 25 )

• x{&���Ð(Oversize)À15-20 mils

• ÅSetup/Layer®üf��u(Plane layer)

– Assign Nets

• ÅCAMJKØÄ��CAM PLANEhÀ,�¶·

• ²Nu&��ÄþZx{+*%Å��u¼!Ä
)+%&Å25u®

• �+-Non Pads"#�ýþuc�&��u®��



������

��MN��MN��MN��MN

• CAMJKL

• fgh#CAMp��

• fgCAM#��

• fg Gerber Aperture[

• /��ËÌ(Photoplot)

• `Í¡¾�(Plane Layer)

• `�ÄÅ



������


�
�
�
�

`ÍCAMMN��e

#1 –Î�ÏÐ(Silkscreen)
#2 –���(Routing Layer)
#3 –jÑ¥¸(Solder Mask)
#4 –Ò�Ë¥(Drill Drawing)
#5 –¡¾�(Plane Layer)
#6 –��¥(Assembly Options)

7Ôì�89
Pg 10(7-9)
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��������

• "#½ò\PowerPCBÆ(ð

• ��ÈÉÉTüfßÏ-

• û9&ßÏ-³´��&Å@NO(On-line Help)�[

• Ý÷<, 2��d(Netlist)� 2�$��X(Partlist)¸¹

• ¸¹&JK��J°5d:&-.ÂÃ�®

• -#FMT��üf��'é =¸¹��ðñ

\] Files/Report�

• ��j�n ASCIIÄ)�aû
.FMT©ª§

• ÈÉPADS Report Generation
Language (RGL)j�



������

���	���	���	���	



������

)��k%&)��k%&)��k%&)��k%&(ECO)

• �� ECO�dx�Lh

• Å Eco Preference¿z�ðw
x�ß.Write Eco File

• ËÌAppend To file�'�û
9ÄÝîûâ�&NEÍJK
5��zÅ&ECO��®

• Write Eco file after Closing
Eco ToolboxÍÅõ@KECO
��ØyzMN"#

• Expand Part� Net Attribute

• Output only ECO Registried
PartsÍCCJKaûECO�/
&$�



������

)��k%&)��k%&)��k%&)��k%&(ECO)

����

JK=@
¦�§��

NE$�

$%à@

£L¤©�¨(Pin)
ÜÝ��

�t¤©�¨(Pin)

�t(_Få(Terminator)

ECO³"

JKà@

JK$�

¦�§$�

$%à@
$%$�
£L¤©ª(Gates)

�t¦�§$�

�t¤©ª(Gate)

JK¦�(Reuse)



������

)��k%&)��k%&)��k%&)��k%&(ECO)

• ¿òaûs*&IDLò�¨ (Pins)�ª(Gates)ìíLh

• |¤©ØÄìíâãä&álà@à�

• ��£L��t�C

�(Gate)<F����

éç¸6È0·�J�
(Auto Ref Des Rename)

• aû 8�ý�&¦�§&I���

• ��uÙ'�Ø'x�¦�§

• ����¦�§*�&01klÜÝ



������

)��k%&)��k%&)��k%&)��k%&(ECO)

• ÈÉlb(Browse)��JK$� (ÅItem�ðJ°*)

• � ApplyÏóÖlb(Browse)��&$�

• ÀÁM�g�ñÎÄÈÉQuery-Modify\Attribute

• ¿z��wxÄZòJKS�$�

• �ÎÏçèõ��³´µ�.(Ref Des)

4578(Browse)67�"z	

¼ .SCH� .PCB
• &µ2�uc����®�� .ECO��

• �� File/ImportÄóÖµ1 File TypeÄóÖ�� .ECOJK
ECO��

•  =�&$�Í�½òc��9(design origin)®

• F�G	(New connections)ÍK;m=@&��à@

• Deleted parts and connectionsÍ�t3û



������

)��k%&)��k%&)��k%&)��k%&(ECO)

• 9: Rename Part/���q9:¾¼

• Y�½zÌ¯�z����i<�³¾¼��® SS�qí�ý
þ+è(Ref Des)��(�~&§��¨�ýþ+è(Ref Des)��
�j�¾¼

• 9: Rename Part/�

• T¦+®z���q�LOK|

��J�z	



������

��MN��MN��MN��MN

• �«¹9:�JK(ECO)¹º»

• F�(Pin)<�(Gate)���

• éç���;(Auto Renumbering)

• �"z	(Parts)

• ¼ÀG@;Ð¹9:�JK(ECO)

• ��J�z	(Rename Part)



������

��������PowerPCB�����Of45�����Of45�����Of45�����Of45



������

“�� PowerPCBÓÍÔ#Õ��/Ö”
• �Ö¢Îl)(Board outline)

• ©�¾¼
• �,�(Layers)���

• �,#N(Via)��

• �,��5�(Design Rules)

• ®5´(Netlist)

• .,¾¼(Parts)

• ¹	(Route)��

• �f¹¡ (Verify routine)

• �ÖCAM`»�

• '¢Î�f�P���	(Autodimension)

4�H

2����(Plane)

IJ(Via)
��-55
KJ-37

���(Plane)
LMVcc/Gnd

12 mil	N

12 mil()*+

OPQ,	��

R�My1stdesign.ascSTLU
(netlist)��

7Ôì�89

Pg 11(5-6)
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