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Brief Note 
 
 

 Department of Electronics organized an Add on Course on “PCB 

DESIGN” for III B. Sc   Electronics students. 

 The objective of learning this course is to enable the students to study 

understand the design of PCB and components involved which will help make 

large circuits. The course will help the students to grow both theoretically and 

practically. 

 PCB is a vital component in the making of any circuit and it is needed for 

any electronic gadget. Topics are covered which gives the students an in-depth 

knowledge of both design and working of PCB. 

 This course is conducted after the regular class work completed. 

 This course is conducted from 19-09-2019 to 30-01-2020 (40hours) 

 The duration of the class is for one hour (4.40 Pm to 5.40 Pm). 

 30 students participated in this  course. 

 Course material was provided to every registered participant. 

 During the course 3Internal exams was conducted and evaluated. 

 Participation Certificates were issued to the participants 
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About Course 

 
Course Description 

This is a basic course to understand the design and working of PCB. PCB (Printed Circuit Board) 

design is an integral part of each electronics product and this program is designed to make 

students capable of designing their own projects using PCB. The syllabus is designed in such a 

way that students will get to know the history of PCB and then gradually get introduced to the 

components, understand the working, design and finally be able to understand the importance of 

PCB. 

 
Prerequisites and Expected Skills 

 There are no course prerequisites to join in this course.

 Any student who wants to learn PCB DESIGN

Course Duration 

 This course is conducted from 19-09-2019 to 30-01-2020 (40 days)

 The duration of the class is for one hour to (4.40pm to 5.40pm).

 

Criteria to get a Certificate 

 70% Course Attendance is Compulsory to get the Certificate 

 Students who will get 40% marks in the examination and they will eligible to get 

Certificate 
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Learning Objectives and Outcomes 

 

Learning Objectives 

 

This course is designed to provide basic knowledge of PCB DESIGN. The objective of 

learning this course is to enable the students to study PCB DESIGN and to enrich the 

practical knowledge in PCB DESIGN. 

○ Identifying Electronic Components Symbols & Footprints 

○ Constructing Component libraries & use them effectively 

○ Schematic creation & interpretation 

○ Effective use of design rules & interfacing between schematic & PCB 

○ Component placement & routing techniques for various technologies 

 

 
Learning Outcomes 

 

After successful completion of this course, students will be 

 

● Students are able to design a schematic of their circuit 

● Students are able to design PCB layout of their design 

● Students are capable to produce PCB of their own circuit 

● The course is intended to give the students the necessary knowledge and of PCB design 

steps, starting from a simple schematic, through creating new components, and all the way to 

down a final PCB layout 

● Recognize the technologies used in electronic industry through the practical experience 

gained in the course. 
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REPORT 

 
                    Department of Electronics organized Add-on Course on "PCB (printed circuit board)" from  

 19-09-2019 to 30-01-2020 for III B.Sc. Electronics   students. In this course 30 students are   participated. 
The duration of the class is for one hour (4.40 Pm to 5.40 Pm).30 students participated in this course. 

 
 

     On 19-09-2019, Department organized an Inaugural function and Smt K.Jyothsna, Lecturer in    
Electronics  , invited the Chief Guest and Guest of Honors and the resource person on to the Dais. 

        , Correspondent, Sir .C.R. Reddy College for Women in his speech encouraged Sri Paladugula Sri Rangam

students to learn new advance courses which are popular day by day. He instructed students to learn any 
course with commitment. He expressed that Theoretical knowledge as well as Practical knowledge are 
important & encouraged students gain knowledge by referring various books, searching web etc. 

   Smt P.Sailaja, Principal, Sir C. R. Reddy College for Women rightly educated the students about the 
importance of learning latest technologies and job opportunities in present world. She encouraged the 
students to utilize all the resources available in the college to gain knowledge. 
  

 Smt Y. Sridevi, HOD, Department of Electronics educated students about the PCB available in the market 
and how we can use PCB s in connecting circuits. She encouraged the students to do a simple project by 
using PCB 

     Ms., Y. Sridevi is a resource person of this course. She gave an elaborated lecture on PCB. In her speech, 
she explained that a printed circuit board or PC board or PCB is a non-conductive material with   
conductive lines printed or etched. Electronic components are mounted on the board and the traces 
connect the components together to form a working circuit or assembly. During the 40 days program,    
the Instructor Ms. Y. Sridevi clearly explains the basics and concepts of printed circuit board. Students 
cleared their doubts from their allotted madams and practiced the given examples. 

          On 30-01-2020, Department organized an Valedictory function and Smt Y.Sridevi, Lecturer in   
Electronics , invited the Chief Guest and Guest of Honors and the resource person on to the Dais.             
Smt P.Sailaja, Principal, Sir C. R. Reddy College for Women appreciated the department on successful 
completion of this course and encouraged staff to do many more programs. After that certificates were 
issued and end the function. 
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        SIR C. R. REDDY COLLEGE FOR WOMEN 
  (Affiliated to AdikaviNannaya University, Rajahmahendravaram) Vatluru(Post),  
        PedapaduMandal, Eluru(AP) 

 

Invitation 
 

 
 

You are cordially invited to inaugurate 
 

ADD ON COURSE 

On 

“PCB DESIGN” 

 
Chief Guest :     Sri PALADUGULA SRI RANGAM 

 Correspondent, Sir C R Reddy College for Women, Eluru 

 

Guest of honor:     Smt P.Sailaja 
   Principal, Sir C R Reddy College for Women, Eluru 

 

Resource Person: Smt Y.Sridevi 
Lecturer, Sir C R Reddy College for Women, Eluru 

 

 
 

Date: 19
th

 September2019 Time: 4.30 pm to 5.30 pm 

Venue: Seminar Hall 

 

 

Organized by 

Department of Electronics 
SIR C.R. REDDY COLLEGE FOR WOMEN, ELURU 
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Course Structure 

Add on course on “PCB Design” 
         Course code: 19-07-01 

Eligibility: III BSc Electronics Medium: English 
Duration: 40 Hours                                                                  Time: 4:40Pm - 5:40Pm 

 
S. 
N 
O 

 
Topics 

Theory 
Hours 

Practical 
Hours 

 

 
 

1 

 
Introduction, PCB Features & About PCB 

 
 

2 Hrs 

 

 
1 Hrs 

 
2 

 

Installation, System Requirements 
 

3 Hrs 
 

2 Hrs 

 

3 

 

Installing P-CAD Products 
 

4 Hrs 
 

2Hrs 

4 
PCB Basics, About User Interface 

4Hr 3Hrs 

 
5 

 

View Commands, Jump Commands  
4 Hrs 

1 Hrs 

6 
Using Layers, Object/Action Interaction, Placing 

Objects 2 Hrs 1 Hr 

7 
Selecting Objects, Editing Objects, Properties, Right 

Mouse Commands & Saving Files 2 Hrs 1 Hr 

 

8 
PCB Design, Setting Up Workspace, Object Placement, 
Placing Components, Selecting, Modifying and Copy 

Pasting Objects. 

 

2 Hrs 

 

1 Hr 

 

9 

Initial Board Layout, Routing Connections, 

Design Verification, Generating Reports, 

Print & Plot Design. 

 

3 Hrs 

 
2 Hrs 

Total Theory/Lecture Hours 26Hrs  

Total Practical Hours  14Hrs 

Total Hours 40 Hrs 
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Add on course 

 

Course 

code 

Title 
 

Credits 

 

19-07-01 PCB Design 2 

 

Syllabus 
 
 

 
UNIT-I: (8hrs) 

 

Introduction to PCB 
Introduction, PCB Features & About PCB 

 
UNIT-II: (13hrs) 

 

Installation & Setup 
Installation, System Requirements, Installing P-CAD Products 

 
UNIT-III (11hrs) 

 

PCB Basics 
PCB Basics, About User Interface, View Commands, Jump Commands, Using Layers, 

Object/Action Interaction, Placing Objects, Selecting Objects, Editing Objects, Properties, Right Mouse 

Commands & Saving Files 

 
UNIT-IV (08hrs) 

PCB Design Session 
PCB Design, Setting Up Workspace, Object Placement ,Placing Components, Selecting, 

Modifying and Copy Pasting Objects, Initial Board Layout, Routing Connections, Design Verification, 

Generating Reports, Print & Plot Design. 
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Chapter – 1 
 

Introduction to P -CAD PCB 

Congratulations on your purchase of P-CAD PCB! P-CAD PCB is a highly versatile and flexible 

productivity-enhancing tool for the professional designer. It meets thedesign requirements of 

today’s complex boards in a straight-forward easy-to-use manner. 

P-CAD PCB is an advanced printed circuit board design system for the Microsoft Windows 

operating systems. It includes a powerful combination of design tools to make your job easier and 

achieve superior results. 

P-C AD PCB Features 

This section highlights some of the important P-CAD PCB features: 

 Up to 999 layers; multiple power and ground planes. 
 User-definable board, net, and component attributes. 

 Copper pour with clearances following design rules or user settings, plowed tracks, 
island removal. 

 Support for Design Technology Parameters. 
 User-definable pad stacks, including blind/buried vias. 
 Split power/ground planes. 
 Cross-probing with P-CAD Schematic. 
 Advanced bi-directional ECO capabilities. 

 Component library data integrated for use in both P-CAD Schematic and P-CAD PCB. 
 Powerful pattern graphic capabilities with automatic alternate pattern graphic 
selection based on side of board and component rotation. 

 Item rotation to 0.1degree. 

 Curved traces. 
 Comprehensive Design Rules Checking with error annotation and on-screen 
highlighting. 

 Tightly integrated with the P-CAD Shape-Based Auto router. 
 Full range of manufacturing and assembly functions. 

 Tight integration to the SPECCTRA®autorouter,CAM350®,and View logic® products. 
 Integrated web-based request for PCB fabrication quotation feature. 
 IDF version 3 import and export options. 
 Extensive print and report options. 
 Block and sub selection allow portions of designs to be copied, moved, rotated and 
deleted. 



  

About this Guide 

 
This manual provides information about P-CAD PCB, a full-featured printed circuit board 

design system, and P-CAD PCB (6/400),a reduced-capacity printed circuit board design system. 

This manual includes the following sections: 

 Getting Started: This section tells what you need to get started using P-CAD 
PCB. It provides installation instructions and walks you through the basic 
capabilities of P-CAD PCB. Tutorial chapters provide instructions on creating and 
navigating a simple design. 

 Using PCB: These chapters provide information that you need to work with P- 
CAD PCB. They give you details on some of PCB’s advanced features such as manual, 
interactive, and automatic routing, as well as using Design Technology 
Parameters. 

 PCB Reference: This section includes an extensive command reference, 
covering all of the P-CAD PCB commands 

 
 

About P-CAD PCB (6/400) 

 
P-CAD PCB (6/400) has the full range of advanced design features available with P-CAD PCB, but 

with reduced design capacity. It is a Windows-based printed circuit board design system. 
 

Maximum number of 

components 

Maximum number of layers 

 

 
Network Licensing 

400 

 
Maximum of six copper layers, including a 

predefined Top and Bottom layer and four user- 

defined signal or plane layers. 

Unsupported 
 

 

 

 

Differences between the two products have been noted throughout this manual with the symbol you 

see in the left margin. The following chart provides a summary of those differences: 



  

Installation and Setup 
This section lists the required hardware and software settings you need to install the P-CAD Suite. 

 
 

System Requirements 

 
Make sure that your PC and its software conform to the following P-CAD requirements and 

recommendations. 

 
Recommended System 

 Windows NT 4/2000 Professional 
 PC with Pentium III Processor 
 128MB RAM (256MB for high component/net count) 
 400MB Hard Disk Space 
 Desktop area 1024x768 pixels 

 32-bit Color Palette 
 CD-ROM Drive 
 Mouse or compatible pointing device 

Minimum System 

 Windows 95/98/2000Me 
 PC with Pentium 166MHz 

 64MB RAM 
 200MB Hard Disk Space (without ISO libraries) 
 Desktop area 800x600 pixels 
 256 Color Palette 

 CD-ROM Drive 

 Mouse 
 

Installing P-CAD Products 

 
For up-to-date installation information refer to the file Read me.WRI, located on the product CD. 

This file can also be found in the application program folder (\Program Files\P-CAD 2002) after 

installation. Note that the setup program on the Product CD can also be used to Repair or Remove an 

existing P-CAD Installation. 

This chapter introduces many of the basic features you need to know when using P-CAD 

PCB. It includes general information on such topics as: 

 The user interface 

 View commands 
 Using layers 

 Object/action interaction 

 Placing objects 

 Edit objects 



  

 Properties 
 Right mouse commands 
 Loading and saving files 

What is presented here is a high level look at PCB capabilities. For a detailed description of a particular 
operation, refer to the appropriate chapters. 

 

 
The PCB inteface follows the standard Windows format, with the addition of PCB-specific 

controls. 

Menu Bar 

The menu bar allows you easy access to PCB commands and functions. 
 

To activate a menu, click the menu title or press the ALT key in combination with the 

underlined letter of the menu title (e.g., ALT+F to open the File menu). When the menu 

appears, click a menu item, or press the underlined key, to choose a command. 

 A command followed by three dots (e.g., Open...) opens a dialog when you 

choose it. 

 The menu bar wraps if you reduce the width of the window. In 

contrast, other areas of the screen truncate with screen reduction. 
 

Toolbars 
Three toolbars provide shortcuts to commonly used commands and PCB functions. Toolbars appear when 
you choose the appropriate View command. Once a toolbar is visible on your screen, you can use your 
mouse to drag it to a new position. It can be docked along the edges of your screen, or left floating in the 
middle of your display. 

3 PCB Basics 
 

Tool Tips explain each of the toolbar buttons. To activate a Tool Tip, simply place the mouse 

over the button. 

 
Command Toolbar 

The Command Toolbar provides shortcuts to menu commands and other system functions. 
 

These buttons appear on the Command Toolbar. 

 
 

The Undo, Redo and Zoom Window buttons operate in conjunction with other PCB tools. 



  

Click this 

button 

To do this: Click this 

button 

To do this: 

Route Manual Route Fan out 

Route Interactive Push Traces 

Route Miter Maximize Hugging 

For example, if the Place Arc tool is active and you choose to undo an action, you can then resume 

placing arcs without having to restart the command. 

 
Placement Toolbar 

The Placement Toolbar provides shortcuts to PCB placement commands. 
 

 
 

These buttons appear on the Placement Toolbar: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click these buttons to select a PCB tool such as the Place Line tool or the Select tool. 

Once selected, a tool remains active until you select another tool. 

When a tool is active you can perform actions associated with the tool as well as certain one-time 

actions such as zooming, changing layers, and undoing the last operation. 

For example, when you enable the Place Line tool, you are limited to placing line 

segments and cannot perform other actions like placing an arc (Place Arc) or selecting 

another object (Edit Select). 

Route Toolbar 

The Route Toolbar provides shortcuts to PCB route commands. 
 

 
These buttons appear on the Route Toolbar: 

 



 

 

 
 

 
Route Bus 

 

 
Minimize Length  

 

 
Route Multi Trace 

 

 
Visible Routing Area 

 

Custom Toolbar 

You can create a Custom Toolbar for access to other applications from PCB. Programs are added to 

the Custom Toolbar by choosing the Utils » Customize command. You can launch any of the 

programs by clicking their Custom Toolbar buttons or selecting them from the list of programs 

that appear in the Utils menu. 

Complete instructions on creating and using the Custom Toolbar are found in, Utils Commands, (page497). 

 

Prompt Line 

The Prompt Line lies below the work area and is the first line of the prompt/status line area, 

extending the complete width of the PCB display (the second line being the Status Line. Its 

display can be displayed or hidden using the View » Prompt Line command).When there is no 

prompt, the area is empty. 

When you choose a command or process, the Prompt Line displays a prompt message that 

provides useful instructions on what to do when a certain tool is selected. 

 
Status Line 

The Status Line area is at the bottom of the screen and its display can be turned on or off by 

choosing the View » Status Line command. A check mark next to the Status Line indicates that the 

Status Line display is turned on. 
 

 

The Status Line has the following basic features, from left to right: 

 

X and Y Coordinates 

These two values in the lower-left corner of the Status Line show you the position of the 

cursor as you move it over the workspace. The display lets you enter the exact X and Y 

coordinates of specific points on the screen. 

Keyboard shortcuts listed below are defaults; you can change them by choosing the Options » 

Preferences command. 

If the Select tool is enabled, these boxes act as a shortcut for the View » Jump Location command: 

1. Press the J key to get focus on the X coordinate edit box. 

2. Type an X coordinate value. 

3. Press the TAB key to move to the Y coordinate box. 

4. Type a Y coordinate value. 

5. Press ENTER. The cursor moves to the new X, Y coordinate, scrolling the 

workspace if necessary. 

If a Placement tool is enabled, these boxes let you specify a specific X, Y location at which 

to place the object. 

For certain multi-point objects such as lines, buses, and polygons, you can use these boxes to 
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place the object at specific locations: 

1. Choose one of the Placement commands (e.g., Place » Line). 

2. Press the J key to set focus on the X coordinate edit box. 

3. Type an X coordinate value. 

4. Move to the Y coordinate box. 

5. Type a Y value. 

6. Press ENTER set the start point of the object. 

7. Repeat steps 2 through 6 for each point in the object. 

8. Press ESC to complete placement of the object. 

The coordinate values express either millimeters or mils, depending on the settings in 

the Options Configure dialog; the decimal point is placed at hundredths for mm, tenths 

for mils. Negative numbers appear in relative grid mode only when the relative origin 

point is somewhere other than the lower-left (absolute) origin. 

 
Grid Toggle Buttons 

The Grid toggle button and the Grid combo box beside it allow you to easily switch 

between grid settings and add new grid settings. The toggle switches between absolute 

grid (Abs, with white background) and relative grid (Rel, with colored background). Your 

absolute and relative grid values can be changed from the combo box. The Akey toggles 

between absolute and relative grids. 

 

 

 

 

 

 

 
Choose a new grid from the list to add new grids to your design. 

 

To add a new grid, type a new value and press ENTER. Then new grid becomes the current grid. The 

G key scrolls forward through the list of grid settings. SHIFT+G scrolls back through the list. 

Macro Record (Temporary Macro) Button 

The Macro toggle button, located on the Status Line, allows you to create temporary macros on 

the fly to produce short cut functions for temporary use. These temporary macros are named _ 

DEFAULT in the program. Typically, you would use this temporary macro for a short time 

within a design process (e.g., repeatedly placing a combination of lines, duplicating the same lengths 

and angles). The M key is equivalent to the M button. 

Only one temporary macro is available at a time; each time you record a new macro, it 

overwrites the previous one. 

 
To Record a Macro 

1. Click the M button (or press the M key) to begin recording; the button 

displays a red back ground when it is recording. 
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The M key also ends the recording of a named macro (Macro Record/Stop). 

2. Perform whatever actions you wish to temporarily record. 

3. To stop recording, click the M button (or press the M key) again; the red 

back ground disappears when it stops the temporary recording. 

4. Press the E key to execute the temporary macro. The actions you recorded will 

repeat at the cursor location each time you press E. 

Although it is not common while recording a temporary macro, you can temporarily halt the 

recording of the macro (to perform an interim action you don't want to be part of the macro 

recording). Use the Macro Record/Stop command, and click Pause in the dialog. When you do 

this, the background color 

Of the M button turns to yellow. To resume recording, use the macro Record/stop command 

again and click Resume. To finish recording, click the M button again. 

 

 

To create more permanent macros, use the Macro Record/Stop command to name the macro 

before recording it. Refer to the command documentation in the Command Reference section of 

this manual for more information. 

The default macro also can be renamed to a more permanent name using the 

Macro » Rename command. 

Layer Display Combo Box and Scroll Buttons 

These buttons area short cut to the Options » Layers command and dialog. Use the list box (a 

list of layers) and scroll buttons to select or change layers. 
 

The list box (enabled with the single down arrow) shows a list of current layers from which 

you can choose. The scroll buttons (up and down arrows) and Land SHIFT+L allow you to 

scroll through the enabled layers in order. 

The colors swatch shows the line color for the corresponding layer. Clicking this 

swatch opens the Options Layers dialog. Line colors can be viewed or altered by using 

the Options » Display command. 

 
Line Width Combo Box 

This combo box presents a list of line widths set using the Options Current Line dialog. 

You can select a line width or type a new value to add a new line width to the list. The new 

width becomes the current width. W and SHIFT+W allow you to scroll up and down 

through the list of line widths. 
 

 

Radius Combo Box 

The Radius combo box displays the current radius setting used when placing polygonal 

shapes that have rounded corners. You can select a radius setting from the pull down list or 

enter a new radius number. Radius settings can also be applied using the Options » Current 
Radius command. The new radius becomes the current radius. 
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Status Information Area 

Displays information relevant to the action you are currently performing. 
 

 
 

The information area displays the following types of data: 

 Total length of the current line or route you are creating. 
 Identifies selected objects either specifically(net name, reference designator 

and layer) or generally (number of items selected). 

 The delta X and delta Y measurements of objects being moved or line 

segments being stretched. 

 Pad numbers when you are numbering them. 

Workspace 

The workspace is the logical design area in a design. You can alter your workspace size with the Options » 
Configure command. 

The workspace area and the window are not necessarily the same thing. Since the window is 

rectangular, if you specify your workspace as square and choose View » Zoom Out or View » All, 

the square workspace area covers the left area of the window, leaving an “out of bounds” area to 

the right in which no work can be done. The edge of the workspace can be determined by the 

edge of the displayed grid, or when the cursor readout stops changing. By resizing the window, 

you can reduce the size of the out of bounds area. 

 
Using Multiple Windows 

PCB allows you to open multiple design files at the same time. Additionally, you can have 

multiple windows open on the same design to view different parts of it 

simultaneously. 

Each design file you open creates a window inside the application window in which you can edit 

that design. As is standard in Windows, you can change the length and width of each window in 

relation to the other windows running on your screen. You can also activate or deactivate other 

screen areas such as the Placement Toolbar and status/prompt line areas, which alternately decreases 

or increases the available space in the application window. 

 

View Commands 

You can use the view commands to control how your design appears on the screen. You can zoom 

in to see and edit fine details of your design. You can zoom out to view the entire design. Scrolling 

allows you to move across the screen. The jump commands allow you to jump to a specific 

component or location. 

Zoom Commands 

You can use the zoom commands to zoom in and out and move around the work space, making it 

easier to perform such functions as creating a board outline, and manually placing components. 

(View) Zoom In/Out 

When you use the zoom in/out functions, the cursor changes to a magnifying glass shape until you 

click in the workspace. The spot where you click becomes the center of the zoom area. The amount 



28 | P a g e 

 

of zoom is determined by the Zoom Factor value in the Options Configure dialog. 

Another way to zoom in and out is to use the plus + key to zoom in and the minus –key to 

zoom out. When you use the plus key or minus key, you don't need to click in the workspace to 

zoom; the cursor location becomes the center of the zoom area. 

You must re-invoke the Zoom command (or Zoom key) for every zoom action. 

(View) Zoom Window 

The zoom window is drawn to enclose a certain area of your workspace, and then fill 

the screen with the contents of the window. 

The three ways to invoke zoom window are the Z key, the Placement Toolbar Zoom 

button, and the View » Zoom Window command on the menu. After you invoke the 

command, click and drag to define the window size in the workspace. Release the mouse 

button and the window you designated fills the workspace. 

Other View Options 

The following view options are also available: 

 View » Center: (the C key): centers the design around the current cursor location. 

 View » Extent: causes the display to encompass all items in the workspace. 
 View » Redraw: clears everything in the workspace to the background color and 
then repaints the screen. 

 View » Last: redraws the previous (last) view, if you have altered the view in any way. 
 View » All: redraws the screen with the entire workspace shown. 

 Panning: You can use the C key for panning across the workspace by moving 
the cursor and pressing C repeatedly; each time you press the C key the display 
re-centers around the current cursor location. 

 Scroll bars: Use the scroll bars and scroll boxes to view items that exist beyond 
the border of a window. Drag the scroll box or click the scroll button to pan 
through a design moving up and down or from side to side. 

 
Jump Commands 

Jump commands allow you to jump to a specific component, location, text string or node. 

For additional information, see Utils Commands, (page 497). 

 
Jump to a Component 

Use the Edit Components dialog to view the components in your design. 

Select one component from the Components list box and click Jump to jumpto that 

component. The component appears in the center of your workspace. 

 
View Jump Location 

This command allows you to position the cursor to a specified location (X,Y coordinates). 

If you are zoomed in, this command pans the workspace to the specifiedlocation, 

attempting to center the location. If the specified location is already visible on the 

screen, no panning is necessary. The units used for the location value (mil or mm) are 

determined by the setting in Options Configure. 
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P-CAD PCB (6/400) designs are restricted to a maximum of six copper layers, including a 
predefined Top and Bottom layer and four user-defined signal or plane layers. P-CAD PCB 
(6/400) designs can 

 

View Jump Text 

This command accesses the View Jump Text dialog. You can use it to search through all text strings 

and locate a specific combination of letters. 

When PCB finds the first instance of the specified text string, it highlights it in the current 

highlight color. To search for text matches based on case, enable the Case Sensitive Search option. 

To search all layers for the specified text string, enable the Search Entire Design option. If this 

option is disabled, PCB searches the current layer only. 

 
Jump to a Node 

You can use the Edit Nets dialog to jump to a node attached to a particular net. Select a node from 

the Nodes list box and click the Jump to Node button. 

 

Using Layers 
 

 

PCB allows you to enable and configure up to 999 layers (including the eleven predefined layers) 

to accommodate even the most demanding PC board designs. 

 

You can use the Options Layers dialog to add, name, number, and assign layers to a PCB design. This 

dialog also lets you arrange layers to reflect the actual layer order of your board. You can enable or 

disable layers (for display and routing), and make one of the enabled layers current. The dialog 

displays all existing design layers, and you can create additional layers as needed. 

The Current drop down list in the Options Layers dialog allows you to choose a layer to be the current layer. Clicking on the color 

swatch in the status bar opens the Options Layers dialog. 
 

Additionally, you can use the L key or the layer box on the Status Line (combo box and scroll 

arrows) as a shortcut for selecting the current layer. The current layer is identified by name and 

color on the Status Line. Use SHIFT + L toscroll backwards through the enabled layers. 

 
Placing Objects 

When you place an object into a design, it is placed on the current layer unless it is an object 

thatisdefined on several layers such as a pad, via, or component. This objects are composed of other 

objects that may be defined on more than one layer. 

 

Item and Layer Drawing Order 

Except where overridden, objects on the layers are drawn as follows: plane and non-signal 

layers are drawn first, followed by signal layers, with the current layer drawn last. Pads 

defined on the current layer are the last items drawn on the current layer. 
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Object/Action Interaction 

 
Consistent with other Windows compliant interfaces, the user interface provides you 

with menu choices, dialogs, options, and feedback based on what is appropriate given the 

current state of your design and PCB. The interface provides power, flexibility, and logical 

choices based on the object (s) currently selected and the command or process currently 

being invoked. For example, the product main menu changes to reflect only those 

commands that may be accessed when auto routing after the auto router has been started. 

 
Object Selection and Placement 

Current and enabled layer status (Options Layers) affects the selection and placement of 

objects. Objects are placed individually on the current layer. Objects can be selected on 

the current layer or on all enabled layers through the Options » Preferences option to 

Allow Single Select on All Enable Layers. 

Block selection of objects depends on the selection masks and filters set in the Options 

Selection Mask dialog and may be further filtered by enabling and disabling layers using 

the Options Layers dialog. 

Object Selection and Object Properties 

Perhaps the most powerful aspect of the interface is its ability to modify one or more 

objects by selecting the objects and then performing an action on your selection. Items 

can be individually selected, selected using a set of selection criteria (Options » Selection 

Mask), or by other methods such as by using the Select button in the Edit Nets dialog. 

After an object or collection of objects is selected, you can select all associated net 

objects, delete, move as a group, high light the objects, or if the objects are the same type, 

you can modify or query their properties. (Many of these most frequently used commands 

can be accessed by clicking the right mouse button after you have selected the objects. 

This provides an unprecedented ability to globally or individually modify and enhance your 

design based on your own preferred design style. 

 

Placing Objects 

You can use Place commands to draw new objects or place already created objects, such as 

components, into your design. 

The objects that you can place in your design are those listed on the Place menu, in order: 

Component, Connection, Pad, Via, Line, Arc, Polygon, Point, Copper Pour, Cutout, Keep out, Plane, 

Room, Text, Attribute, Field, and Dimension. 

 

 

 

 

When you enable one of these Place commands, it remains enabled until you enable a different 

tool. However different tools act differently. For example, for the Line tool each click places another 

line segment until you click the right mouse button. For the Pad tool, each click places a new pad. 

When you place an item, it is always placed at a grid point regardless of your cursor setting Options 
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P-CAD PCB (6/400) designs are restricted to a maximum of six copper layers, including a 
predefined Top and Bottom layer and four user-defined signal or plane layers .P-CAD PCB 

(6/400) designs can 

Grids (page 439). 

Moving Objects 
You can move pads, vias, components, points, text, attributes, and fields while you are placing 

them. Instead of clicking and releasing on a certain location, you can click and hold the mouse 

button, then move the ghosted outline of the object before releasing to place it. This is there 

commended placement method, as you can be more accurate in placement location. 

Some of these objects require the interaction of a dialog before the object can be placed (e.g., 

content of text), but the placement characteristics are the same. 
 
 

 

Rotating and Flipping Objects 
You can also rotate and flip many objects (e.g. components, pads) that appear on your 

design while you are placing them. For example, when the Place Component tool is active, when 

you click and hold the left mouse button, you can rotate the component by pressing R or flip it 

by pressing F before you finally place it. 

You can find details on which objects can be rotated or flipped by looking at the specific place 

command in the command reference chapter of this manual. 
Orthogonal Modes 

While placing lines, you can press the O key to cycle through the enabled orthogonal modes. 

The enabled orthogonal modes are determined by the 

settings in the Options Configure dialog. For placing lines, the modes are limited to line 

segments (no arcs). 

The orthogonal modes are divided into mode pairs, as shown in the following paragraphs. The F 

key toggles between the mode pair of the orthogonal mode you are in. The “any angle” straight 

line mode is always available, no matter what orthogonal modes are enabled. 

90/90 Line-Line 
Both lines are either horizontal or vertical (displayed perpendicular to each other). For long, the 

first segment is always longer than the second. For short, the first segment is shorter. You can 

toggle between the two configurations with the F key. 

 
45/90 Line-Line 

The first mode makes the first segment displayed at a 45-degree angle and the second segment is 

either horizontal or vertical. The second mode makes the first segment either horizontal or 

vertical and the second segment displays at a 45-degree angle. You can toggle between the two modes 

with the F key. 

While performing manual routing with Route Manual, there are three orthogonal mode pairs (six 

modes) to choose from, including arcs. 

 
Unwinding Segments 

You can unwind (undo) a segment with the BACKSPACE key for lines, polygons, copper 

pours, cutouts, keep outs, and copper that you place. 

When you place a multiple segment object, you can press the BACKSPACE key to delete the 

previous segment. If you have finished placing the object (clicked the right button), then the unwind 

function does not work. You can undo the placement of a finished object (Edit » Undo), but you 

cannot unwind it. 
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You can change the current layer after the items have been selected using any of the layer 
changing 

Moving Objects to Another Layer 

The Edit » Move to Layer command allows you to select a number of objects, and move the 

objects to the current layer. This facility enhances the ability to clear out congested areas for 

routing. 

Additionally, if you have accidentally placed objects on the wrong layer, you can move them 

easily to the correct layer. 
 
 

 
 

Changing an Arc Center point 

While placing an arc, you can alter the center point before the final placement. After you click, 

drag, and release, the arc start and end points are defined. A second click defines the center point 

and, therefore, the radius. If you click and drag, you can alter the center point of the arc before you 

release. 

Selecting the F key allows you to toggle between the arc’s beginning and end points. 

 

Using a Snappy Cursor 

Use the View » Snap to Grid command to enable a snappy cursor, meaning that 

the cursor can only move from grid point to grid point, as opposed to a free 

floating cursor. The benefits of a snappy cursor are mainly a question of personal preference (e.g., you 
 

may be accustomed to a snappy cursor from other program applications). Also, a snappy cursor can 

create a predictable point of reference 

and placement when moving and rotating objects or measuring distances. 

The current setting for Snap to Grid (whether it is enabled or disabled) is saved 

to your PCB.ini file when you exit the program. 

 
Selecting Objects  

The Select tool lets you select objects, which you have placed in your design. When the Select 

Tool is active, data tips appear when the mouse is over an object in the workspace. 

The Select tool can be accessed by: 

 Choosing the Select command from the Edit menu. 
 Activating the Select tool from the Placement tool bar. 
 Pressing the S key. 

The Select tool is layer-specific by default. If an item is on a specific layer, then, since that layer must 

be current to allow selection. Component selection is an exception components are not specific to a 

single layer. 
 
 

When you select an object, the object appears in the selection color set by the 
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In the Mouse tab of the Options Preferences dialog you can set the SHIFT key as the key to use for 

Options >> Display command. 

Status Line Information 

The Status Line information area identifies the item, either specifically (component Ref Des 

or net name) or generally (number of items selected). When possible, the layer name is also 

displayed. 

Single Select 

Once the Select tool is enabled, you can click a single object to select it; the object appears in 

the Selection color. Any other selected objects are deselected. 

Single selection can also used in conjunction with a Selection Mask, see Using the Selection Masks 
 

 
 

 
Toggling through Objects 

If there are overlapping objects, you can enable the Select tool and toggle through them using 

either the SPACEBAR or the left mouse button to click repeatedly in the same location. Two 

strokes of the SPACEBAR equal one click and release. 

Multiple Select 

You can add or remove selected items by holding down the CTRL key and clicking individual 

items. When you select multiple objects, the number of objects selected is displayed on the Status 

Line. 

If you release the CTRL key and click anywhere other than one of the selected objects, all items 

are deselected. 

 

Multiple Selection with Collocated Objects 

The behavior of the multiple select feature with collocated objects depends on the setting of the 

Single Select Mode option in the Single Selection tab of the Options Selection Mask dialog. 

If the Single Select Mode is set to Cycle- Picking, then as you hold the CTRL key and left-click 

each collocated object is selected in turn. 

If the Single Select Mode is set to Pop up Dialog, then whenever you click on collocated objects 

the following selection dialog is displayed. 
 

 
 

The dialog will include a list of all collocated objects, with a check box next to each. Click to 

enable the check box of each object that you wish to select, then when you are ready, click the 

button at the top left of the dialog with the exclamation character (!) to carry out the selection. Click 

the X button to cancel the selection action. 
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Sub Select 

The sub select feature lets you select a single part of an object. Once selected, you can 

view and, in some cases, modify properties for the item selected. 

For example, you can select a component pad and bring up a Properties dialog for that pad. 

Then you can change the pad style for the selected pad. 
 
 

 

Example 

To select pad 8 in a 7400 component: 

 

 



Hold down the SHIFT key and left mouse button, and click the pad. The pad, and not the entire 

component, will be selected. 

 

 
Block Select 

Where single selection is performed by clicking directly on an object to select it, Block 

Selection allows you to select multiple objects (a block of objects) in a single action. 

To block select a group of objects, click and hold the left mouse button in an unoccupied area 

of the workspace, then drag the mouse. As you drag the mouse a dotted box is displayed, 

indicating the area that the block selection is to apply to. The standard behavior can then be 

modified by setting up the Selection Mask, where you can restrict the objects that are selected, 

the layers that selection is permitted on, or change the behavior of the selected area. 

 
Using the Selection Masks 

Choose Options » Selection Mask from the menus to display the Options Selection Mask 

dialog,where you define both the Block Selection mask, and the Single Selection mask. 
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Block Selection Tab 

Items 

Notice that there are both item check boxes and item buttons (the buttons are a sub-function 

of the item boxes). The check boxes, when enabled, instruct the selection mask to include all 

items of that type (e.g., all lines of any width) on the specified layers. 

Notice in the figure of the Options Selection Mask dialog (above) that the grayed items each 

have an item button that is available. Each button displays its respective selection mask dialog for 

further selection criteria. 

If you want to be more specific in the selection of components (for example, selecting only one 

type), you need to click the Component check box until it turns gray. This he 

Componentbutton to display the Options Selection Mask dialog in which you can specify 

the component type, value, etc.., 

 
Layers 

The layers that are set (highlighted) are included in the selection criteria along with the enabled 

items. Thus, the selection mask can include both layers and item combinations. 

Layer Sets 

Use the Layer Sets list box and Layer Sets button to quickly limit the selection to a predefined layer 

set. Do this by: 

 Select a layer set from the layer set drop down list box and 
 Click the Apply Layer Set button. 

The layer belonging to that set are highlighted in the Layer box and are used as part of 

the selection criteria. 

Refer to Layers (page 425) for information on creating layer sets. 
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Select Mode Area 

Selection is done by clicking in the workspace and dragging the mouse to form a selection 

rectangle. If you want the selection to take place within the rectangle, click the Inside Block 

radio button in the Select Mode area of the dialog. If you want the selection to take place outside 

of the rectangle, then click the Outside Block radio button. Touching Block will select all items 

inside and touching the selection block. This is a more inclusive selection option than Inside 

Block. After you have set the criteria for block selection, you will use the block select function to 

perform the actual selection. Use the Edit » Select command to click and drag a selecting rectangle. 

Performing a Block Select 

To do a block select, once you have set your selection filters, click and drag to create a 

selection box around a block of objects. Any objects meeting your selection criteria (items, 

layers, select mode area) appear in the selection color. 

 
Single Selection Tab 

This tab of the Options Selection Mask dialog is used to control the behavior  when 

performing a single selection. The Single Selection tab includes the same options for Items and 

Layers, refer to the previous topic for information on these. Single Selection also includes the 

following features. 
 

Current Layer Only 

When this option is enabled you can only perform a single selection on the current layer. 

Single Selection Mode 

Cycle-Picking–in this mode collocated objects are' cycled through' by repeated left – clicking 

of the mouse (or pressing the SPACEBAR twice). 

Popup Dialog – when this option is enabled a pop-up dialog box appears whenever you click to 

select at a location where there are collocated objects. The dialog lists all objects that are over 

lapping, AND are selected in the Items list, AND are in a selected layer in the Layers frame. The 

dialog displays information on the type of object (e.g. Line), the layer on which the object is 

placed.g. Top), any associated Net (e.g. VCC) and any other useful information about the object (e.g. 

WIDTH=20mil). Click on an object in the dialog to select that object. 
 

 

Edit Deselect All 
You can click on an empty area outside of the selection region or use the Edit » Deselect All 

Command to deselect all items. The Select tool is enabled, but no objects are selected. 

Edit Select All 
You can select all objects in the active window by using the Edit » Select Allcommand. 

Selecting a Net 

There are two ways you can select all items in the net to which an item is connected. 

The first way is to use the Edit Nets dialog. Select a net from the list in the dialog and click the 
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Select button.. 

The second way is to select the item, click the right mouse button, and choose Select Net 
fromthepopup menu. 

In both cases, the complete net is highlighted as selected, subject to any criteria set in 

Options » Selection Mask. 

Select Highlighted 
Highlighted objects can be selected by choosing Edit » Select Highlighted from the menus. 

 

 

Editing Objects 

 
Once objects have been selected, you can perform editing functions discussed in this section. 

P-CAD PCB (6/400) designs are restricted to a maximum of 400 components. Therefore, when using P- 
CAD PCB (6/400), do not exceed this number when pasting components into your design or 
duplicating components using Copy Matrix. 

 

Selection Reference Point 

A selection reference point is used and automatically appears with all select operations 

default, select the object(s), click the right mouse button to access the popup menu containing 

the Selection Point option, and select the position of the reference point with respect to the 

selected item. If you don’t specify a different location for the selection reference point, PCB uses 

a default reference point. 

Clipboard cut/copy/paste operations support the user-defined reference point. The default selection 

point appears in the center during block operations. 

Moving Objects 

If the selection reference point is off-grid when a move operation begins, then it is automatically 

snapped to the nearest grid point and all the selected objects move the same relative distance. 

 
Flipping and Rotating Objects 

Components are flipped and rotated about the reference point. Additionally, components can be 

aligned around a selection reference point either horizontally or vertically. 

Aligning Components 

Components can be aligned vertically or horizontally, around a selection reference point. Place a 

selection reference point at the point of alignment. Then choose Edit » Align Components and set the 

desired alignment options. 

 
Copying and Pasting Objects 

The selection reference point is saved to the clipboard or to a block file and automatically restored 

when pasting objects into your design. When pasting, an object’s reference point snaps to grid. 

 
Moving Objects 

To move an object, select it, then click on the object and drag the cursor to the new location. 

Release to place the object. You can also move an object by selecting it and using the arrow key 



 

38 | 

store position the object in the workspace.When you move an object connected to other objects, 

the connections remainIn place after the move. 

If you are moving multiple objects with in a selection box, click anywhere in the selection box 

and drag. All the selected objects in the box follow. Release the button to place the objects. 

When selecting and moving several components into position, the connections rubber band to 

maintain the established nets. 

 
Rotating and Flipping Objects 

You can rotate and flip many objects once they have been placed in your design. First select the 

object. Then press the R key to rotate the object 90 degree counter clockwise; press SHIFT+R to rotate 

it by an amount specified in Options Configure .Press F to flip the object. 

 
When you move a polygon handle that is on an edge between two vertices, a new vertex is 

created (allowing you even more reshaping). You can delete a vertex by moving it to an 

adjacent vertex and releasing. 

Lines, Arcs, Polygons, Copper Pours, Keep outs, Planes, Rooms and Cutouts can be resized. 

 
Rounding Corners of Polygonal Shapes 

The corners of polygonal shapes (polygons, copper pours, polygon keep outs, cutouts and 

planes) can be rounded. The rounded corner forms a filleted edge, which is the rounded 

intersection of two edges. This intersection of the two edges is created with an arc of a specified 

radius that is tangential to both edges. 

A new radius can be added by entering it directly into the Radius combo box on the Status Line 

or by choosing the Options » Current Radius command and entering the new values in the Current 

Radius dialog. You can choose the desired radius from those in the Radius combo box drop 

down list on the Status Line. The radius displayed in the combo box is the current setting. 

When a polygonal shape has filleted corners, additional handles appear in the shape as shown 

below: 

To change the radius of a filleted corner, grab the interior handle and drag it until you see the 

desired radius for the corner. The radius displayed in the Radius combo box on the Status Line 

only affects the polygonal shape at the time of placement or during modification. You can also 

access radius settings by double clicking the polygonal shape to display the Properties dialog 

where you can make modification to the definition or filleted points. 

Cutting, Copying, and Pasting Objects 

Once an object or objects have been selected, the selection can be cut or copied to the 

Windows clipboard, and clipboard objects can be pasted back in to the design or stored in the file 

where you can paste the selection in at a later time. 

Cutting Objects (Ctrl+ X) 

You can cut objects from a design and paste them into a new location, into a new design, or 

even into another application using the cut and paste functions. To cut an object, select it and 

choose the Edit » Cut command or press Ctrl+ X. 

The object is moved to the Windows clipboard, from where you can paste it. 

When you choose Edit >> Cut to remove objects from nets, You can get a variety of 
results, depending on what you cut and the makeup of the net you remove it from. The 
function of smart nets is to maintain certain connections when objects such as copper 
connections , un routed connections, and net nodes are removed. 

P a g e 
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Copying Objects (Ctrl+ C) 

You can copy objects from a design and store them in the Windows clipboard. To copy an object, 

select it and choose the Edit » Copy command or press Ctrl+ C. 

Drag – and – Drop (Ctrl + Left Click) 

For copying within the same design, you can also use the short cut copy drag- and-drop. This works 

just like moving objects with drag- and- drop, except you are copying the object instead of moving 

it.You first enable Edit » Select mode, click on the object to select it, then Ctrl + left click and drag 

to where you want to place the copied object. 

 
Copying to a File 

The Edit » Copy to File command provides a short cut for copying objects and net information to a 

file. 

When you select the Edit » Copy to File command a dialog appears where you can pick a file name 

and save the data you are copying. Later, you can use the Paste from File or Edit » 
Paste Circuit From File commands to paste the information into a different design or the same 

design. 

 

Pasting Objects (Ctrl + V) 
To paste object(s) from the Windows clipboard ,choose the Edit » Paste From Clipboard command 

or press Ctrl + V. Objects saved to a block file can be pasted using the Edit  » Paste From File 

command. 

Objects and net information copied to the clipboard or a block file can be pasted using the Paste 

Circuit and Paste Circuit From File commands, respectively. These two paste commands provide 

the ability to control how the copied components and nets are incrementally named when pasted and 

the option to choose which net attributes are retained. 

Pasting From a File 

The Edit » Paste from File command provides a shortcut for pasting objects and net information from 

a file to the design. 

Pasting a Circuit From a File 
The Edit » Paste Circuit from File command provides a shortcut for pasting objects and 
net information into a design. When using the Paste Circuit from File command, you retain the ability 

to control how the pasted objects are named and which net attributes are retained. 

Pasting Limitations 

You must have enough space in the target workspace location for the items you are pasting. If the 

space isn't sufficient or you are too close to the edge, the data cannot be pasted. 

When cutting or copying objects between designs, the pasted objects automatically appear on the 

same layer that they were cut or copied from, if they are layer specific, regardless of the current 

layer. If the target layer does not exist in the target design, the items are not pasted. 

Use the Edit » Paste to Layer command to paste all items in the clipboard to a specific 

layer. 

Using the Copy Matrix Command 

The Edit » Copy Matrix command allows you to create a matrix of objects. You can use this command 

to duplicate one or more selected objects in both the horizontal and vertical 

directions.Forexample,youcouldusethiscommandtoselectapadandcreatetwocolumnsofeightpads,oryo 

ucanselectanexistingcolumnandcreateanynumberofadditionalcolumns. 
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The settings selected in the Copy Matrix dialog are retained throughout your PCB session. 

You can find details on which objects can be rotated or flipped by looking at the specific place 

command in the command reference chapter of this manual. 

 
Resizing an Object 

You can resize an object by clicking one of its handles and dragging to stretch the object. 

Handles are the squares displayed when certain objects are selected singly. They appear only if you 

select one object, and if the object can be resized. 

The resize function varies among the different objects (some objects cannot be resized with 

this function, e.g. ,pads and vias ). 

For example, to resize an arc you click one of the endpoint resize handles and drag the end point 

to increase the sweep angle. To resize a polygon ,you can grab one of its vertex handles and move it to 

change the polygon. 

 
 

Using the Edit Properties Command 
The Edit » Properties command allows you to select an object and change many of its settings 
(i.e.,properties). For example, when you select an arc and choose the Edit » Properties command, 
youcan change the arc’s start and end angles. See the next section, Properties, for additional 
details. 

Properties 
You can display and change an object’s properties any of the following ways: 

 

-up menu that appears. 
-click the selected object. 

The Properties dialog that appears depends on the object you selected. For example, if you select 
apad and choose Edit » Properties, the Properties dialog that appears would show pad properties. 

 
Right Mouse Commands Chapter 3: PCB Basics 

 

Properties of Multiple Objects 
When displaying the properties of multiple objects, the result depends on whether the objects are 
of the same type. 
Objects of the Same Type 

If the objects are the same type, but have  different styles or other characteristics, then 
the Properties dialog appears, but specific information about the objects will be blank or grayed 
where the information differs between objects .You can enter information in the dialog and click 
OK, and then all of the selected objects uniformly take on the characteristics (e.g., dimensions) 
of what you specified in the dialog. You can use the block selection mask to restrict selection; 
refer to the Options » Selection Mask command. Although you cannot display the properties of 
objects of different types, you can perform other edit commands 
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Loading and Saving Files 

In addition to P-CAD PCB binary files, PCB can also load and save the following file formats: 
 

 

-CAD Shape-Based Router format 
 

 

IDF V3 format 
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Use the File » Open, File » Save, and File » Save As commands to load and save ASCII. All other 

formats are accessed via the File » Import, and File » Export sub-menus. For additional information, 

refer to the appropriate commands in the reference section of this manual. 

Drag and Drop File Load 

You can use the drag and drop method for loading files into PCB. 

You can use the drag and drop method for opening PCB design files (.pcb), loading net list files 

(.net and .alt), and opening library files (.lib) from the File Manager or other Windows file Loading 

and Saving Files 

In addition to P-CAD PCB binary files, PCB can also load and save the following file formats: 
 

 

-CAD Shape-Based Router format 
 

 

 

 

 

 

 

Use the File » Open, File » Save, and File » Save As commands to load and save ASCII. All other 

Formats are accessed via the File » Import, and File » Export sub-menus. For additional 

information, 

refer to the appropriate commands in the reference section of this manual. 

 

Drag and Drop File Load 

You can use the drag and drop method for loading files into PCB. 

You can use the drag and drop method for opening PCB design files (.p c b), loading net list files 

(.net and .alt), and opening library files (.lib) from the File Manager or other Windows file 

Maintenance utilities. Just click the filename in the utility, drag it to the PCB window or reduced 

icon, and release. The specified file opens. 
 

Tutorial - PCB Design Session 

Introduction 

Welcome to the P-CAD PCB tutorial. During this tutorial, we will be exploring the design process 

from setting up the workspace and placing objects through to Gerber file output. This tutorial uses 

some demonstration files that are supplied with P-CAD. 
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Setting up the workspace 

Before you begin placing components on your board and setting up the design rules, for example, 

you should specify the physical properties of the board you are designing. 

Using the commands in the Options menu, you can set PCB's options to fit your design needs, such 

as configuration options, layers, display colors and grids. Your settings are saved with your current 

design and become the new defaults for subsequent design sessions. 

Setting workspace configuration and display options 

The Options menu commands are used to set up the environment of your workspace. These settings 

are stored with the current PCB file and become the new defaults for subsequent design sessions. 

Setting the workspace size 

The workspace is the logical design area in a design. You can alter your workspace size with the Options 

Configure command. 

1. Choose Options » Configure and click the General tab of the Options 

Configure dialog. 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2. Select the mils button in the Units frame. Make sure your workspace size is set to 11000 by 8500 

Mils, to match an 11” 8.5” sheet of paper (landscape orientation). You may wish to increase the 

Workspace later to allow more space around the sheet during object placement. 
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3. While we are in this option, click the Route tab and select all check boxes the Orthogonal 

Modes frame to allow all modes to be available when placing lines and arcs. Click OK to 

continue. 

 

 
Setting up layers 

Next, we will set up a new layer for a title block. You can use this method to set up the number 

of layers you require in a design. When you add (create) a layer, you must specify a layer type and a 

unique name and layer number. The layer definitions you establish here are saved as part of the 

design file. 

1. ChooseOptions » Layers. The Options Layers dialog appears. 
 

 

2.Choose a layer Type of Non- Signal, as the title block should reside on a non- Signal layer.3. Type a 

new layer name in the Layer Name text box, e. g. Title. 

4. Specify a layer Number (up to 988) or allow the program to choose the next available layer 
number when you click Add. 

5. Click Add. The new layer, is enabled (available for use) by default. It is listed in the Layerlist 

with the layer code NE (N=Non-Single, E=Enabled), the layer number to the right and the Line 

color set by default. we will look into changing layer display colors later in this section ofthe 
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The easiest way to change the current layer is to use the layer controls on the status line. You can 

also switch between layers by pressing L (cycle downward) or SHIFT+L (cycle up ward). 

tutorial. 
6. Select Title from the Current  Layer list. This layer becomes the current layer on which 

youcanplace the objects that make up a title block and sheet border. 

7. Click Close to exit the dialog and retain the settings. 
 

Title blocks 

First we will set up a title block and border, as illustrated below, using the Titles tab of the Options 

Layers dialog. The title block, which comes from a supplied.tbkfile, and the border are not select 

able and can only be changed or removed through the Titles tab. 

When you change layers to start object placement and use a zoom command, the Title layer no 

longer displays. You can check that placed objects are with in the border by making Title the current 

layer and choosing View » Redraw to see the border and title block again. 

 

 

1. Choose Options » Layers again and click on the Titles tab. 

2. Select Display Border. Notice that the border dimensions have automatically adjusted to allow 

500mil (.5 inch) between the edge of your workspace and the edge of the border. 

3. Set up the zones that display in the border as reference marks. Type 4 in both # of ZonesBoxes to 

create four zones in both horizontal and vertical directions and select AnnotateZone Information. 
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4. Now we can select a title block that has been supplied with P-CAD with lines and text 
fieldsalready inserted. Click on Select to choose a filename of an existing title block. 

Choose ADT_AB.tbkfrom the Titles folder in the P-CAD installation directory and 
Click Open. 

5. Within the title block we chose in the step above, there are design information fields that 
Display the values you enter in their appropriate place. Click Fields to display the Fields tab 

Of the Design Info dialog. 
 

 

 

 

 

 

6. Select a field name you wish to include in the title block, e.g. Title, click on Properties 

andenter the value in the Field Properties dialog, e.g. Tutorial exercise, and click OK. 
7. .Repeat the step above for all required fields, e.g. Drawing Number, Revision, Date and Drawn 
By, and click on Close to complete and return to the Options Layers Titles tab. 

8. Click Modify to apply the changes and then Close. The title block will display in the 

Work space with the design information entered. 

9. You can change the design information at any time by changing the field properties 

usingtheprocedure above or choosing File » Design Info. Refresh the screen to see the changes 

bychoosingView » Redraw. 

Next we will set up the other workspace options that will be saved with this file. 
 

 
 

Display Options 

Display options allow you to define the color and display preferences for your workspace. You can 

use the same color on all layers for an item, the same color for all items on a layer, or distinct colors 

for items per layer. To set your color preferences: 

1. Choose Options » Display. The Options Display dialog displays. Click on the Colors tab. 
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2. There are three ways to set color options: 

To select a color for everything that appears on a layer, click the corresponding layer button 

and select a color from the palette that appears. For example, click the Top button to select a 

color for everything that appears on the Top layer of your design. 

.To choose a colorforeveryinstanceofanobject, click an item button. For example, click Via to 

Choose a color for vias. This color is applied to vias on all layers of your design. 

.To choose a color for an object on a specific layer, right- click the colored square where the 

object and layer meet in the color matrix. Then, choose a color from the pop up color palette. 

3. When you’ve finished setting up color options, click OK to close the dialog. 

To learn about setting up colors, or the Miscellaneous tab options, see the Options 

Commands chapter. 

 

Setting the line width 

The width of lines placed on the board is determined by the current line width. We will set 

up a current line width here that will allow you to get started with placing lines in the next 

section of the tutorial. 

1. Choose Options » Current Line. The Options Current Line dialog displays. 
 

2. Set the line width to 8mils by typing 8 in the Line Width box and click Add. The line 
width is added to the list for future easy access from the status line. 

3. Alternatively, type a line width in the Line Width list on the status line and press Enter. 

Setting grids 

A 100mil grid works well for placing through-hole components. This gives you maximum 

Flexibility when selecting a grid for routing. Later in this tutorial we will look at non- 
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uniform relative grids, which are useful when routing multiple tracks between pads and 

auto routing. Default colors for grids are set as green (10X grid) and white (1X grid) and can 

be changed by choosing the Options » Display. 

To set the current absolute grid: 

1. Choose Options » Grids and select a grid spacing of 100mil from the options available. 

2. If you wish to create a new grid spacing, simply type in the new spacing in the Grid 
Spacing box and click Add. The new setting appears in the list and becomes the current 

grid setting. 

 

 

 

 

 

 

 

3. Make sure the grid is Visible and the mode is Absolute. This sets the grid origin point tobe 

the lower – left corner of the workspace ,i.e. X and Y are both zero. Click OK. 

4. Alternatively, set a grid by using the grid controls on the status line, i.e. click on the 

Abs(Absolute) button to toggle to Rel (Relative) and back. Choose a grid spacing from the listto the 

right of the Abs button, or type a grid spacing in the Grid Select list on the status line 

and press Enter. 

5. If the grid is not immediately visible on the screen, use + (plus) key on the key pad toZoom 

in on your design. Press the -(minus) key to zoom out. 

6. Save this file by choosing File » Save. Type in the filename Titleblock.pcb, 
choosethedirectory you want to save it in and click on Save. Do not close the file as we will useit 

during this tutorial as we practice object placement, selection and modification methods. 

 
 

Object placement 

This section of the PCB tutorial shows you how to place simple objects, such as lines, arcs, pads, vias, 

text and fields. In the following sections, we will try selecting, moving and modifying the objects 

you have placed. Remember that you remain in the placement mode you have chosen until you 

select another mode. 

Placing lines 

Lines are graphical objects used for creating title blocks, board and component outlines. Lines and 

arcs are non-electrical entities, but they do create copper and will affect design rule checking if you 

place them on signal layers. You can create a single line or multi- segment lines using the Place » Line 

command. 

Placing a single line 

1. Make sure your new PCB file, Title block. pcb, is open. 
 

2. Set the line width you wish to use by choosing Options » Current Line, or select orenter a line 

width in the Line Width list on the status line. 

 

3. Select the layer on which to place lines, either by the status line layer feature, or 
bychoosingOptions » Layers. You can switch between layers by pressing L or SHIFT+L. 
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Choose the Top layer using one of these methods. 

4. Choose Place » Line or click the tool bar button. 

While you draw a line or segments, the cursor is displayed as a cross hair. When you 

finish the line segments, the cursor returns to its normal shape. 

5. Press and hold down the left mouse button where you want to start the line. Drag themouse 

to draw the line and release the left button where you want the line to end. Lines will snap to the 

nearest grid point to the cursor. Pressing the BACKSPACE (unwind) key atthis stage will return the 

cursor to the start point. 

6. To permanently place the line, right-click or press ESC. The line will change to the colorof 

the layer it is placed on. Then you can begin another line at a new location. You willremain in Line 

Placement mode until you select another mode. 

Placing multi- segment lines 

This time we will place multi-segment lines and use the orthogonal modes we set by choosing 

Options » Configure and clicking the Route tab in the set up section of this tutorial. We 

will also change layers while placing lines. 

To place a multi- segment line, follow these steps: 

1. Press and hold down the mouse button where you want to start the line. Drag the mouse todraw 

the line and release where you want the line to end. Repeat this action and draw twoor three more 

line segments. 

2. Watch the status line as you draw line segments. The dX and dY measurements are given Whileyou 

drag a segment, and the total line length is given when you complete each segment. 

3. Orthogonal modes use lines that are horizontal, vertical, and at 45-degree angles. The 

availableorthogonal modes are provided as mode pairs. Press the O key to cycle through the 

modepairs and the F key to switch (flip) between the current mode pair while you are placingline 

segments. 

4 . Between some segments, press the L key (or SHIFT+L) to switch between layers. Lines drawn in 

different layers will display in its layer color when the line is permanently placed. 

5. Use the BACKSPACE (unwind) key to delete the last segment drawn. 
6. Right- click or press ESC to finish the series of segments. Choose Edit » Undo or click the Undo 

tool bar button to delete the whole series of segments. 

Placing arcs 

Arcs can be partial or full circles and are graphical objects only. The line width of an arc is 

set in the same way as for placing lines. You remain in arc placement mode until another mode is 

selected. 

 

C reating an arc 

1. Choose Place » Arc or click the toolbar button. The cursor changes to a cross hair 

whileyou are drawing an arc. 

2. Move the cursor to a grid point in your workspace. Use the X and Y grid read out in theStatus 

line to aid in accurate construction. 

3. Click and drag up and right at a 45-degree angle to another grid point, then release. The Click 

(down) and release (up) define the start and end point of the arc and so create theDiameter of the 

arc. 

4. The unfinished arc should look like a (in the figure shown). Click 

and drag the center point up and left to form a 90-degree corner 

likeb. Release and you will have created a90-degree arc, like c. 
5. An arc can be flipped over while you are placing it by pressing the 

F key before you complete it. 
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Creating a circle 

If the start and end point of the arc are in the same place, the arc defines a circle. In this case, 

the second click and drag moves the center point of the circle away from the defined point on the 

circumference. 

1. To create a circle, move the cursor to a grid point in your workspace and click. This 

willdefine a point on the circumference of the circle. 

2. Click where you wish the center of the circle to be placed and a circle will appear. 

Placing pads 

Pads and vias are placed with a pad/via style (also known as a stack) attached. We will explore pad 

and via styles in more depth in the section Using Pad and Via Stacks later in this tutorial. 

To place pads, follow these steps: 
1. Choose Options » Pad Style. When the Options Pad Style dialog appears, examine the currentpad 

style. There is at least one default style. 

2. Double-click a pad style in the Current Style list. An asterisk (*) marks the current pad style. 

Then, click Close. 

3. Choose Place » Pad or click the toolbar button. 

4. Click where you want to place the pad in the workspace. P-CAD places the pad near thecursor 
location and the pad center snaps to the nearest grid point. If you can't see the pad,press the + key to 

zoom in. Pads display in the color set using Options » Display. 

5. To place another pad, press and hold down the mouse button, move the ghosted image of 

thepad to the position you want, and release the mouse button. 

6. Place a few more pads, moving them into different positions. You will use these objects 

laterWhen you practice deleting and modifying objects. 

 

Placing vias 

Vias do not belong to a particular layer. The via you place has all of the properties associated 

with the current via style. To place a buried via, for example, the current style must be set up to 

have a shape defined only on a buried layer. Vias are almost identical to pads in the way that they 

are placed, rotated, flipped, and edited. 

1. Choose Options » Pad Style. When the Options via Style dialog appears, examine 

thecurrentviastyle . 

2. Double-click a pad style in the Current Style list. An asterisk (*) marks the current via style. 
Then, click Close. 

3. Choose Place » Via or click the toolbar button to place a via in your design. 

4. To place another via, press and hold down the mouse button, move the ghosted image of theVia to 

the position you want, and releasethemousebutton. 

Placing text 

The Place Text command allows you to place text on your design. 

1. Choose Place » Text command or click the toolbar button and click where you wishtoplace 

the text string. The Place Text dialog appears at the bottom of the screen. You may need to move the 

dialog up slightly to access the text style options. 

2. Type in the text you require in the dialog. Click More» to change the font, rotation or 

textjustification. 
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3. Click Place and the text displays in the color of the layer it has been placed on. 

For information about text styles used with placing text and fields, refer to Options Text 
Styles in the Options Commands chapter. 

 

 

Placing fields 

This command places a field containing design information such as date, time, author, etc. The 

value of a field placed in the design, with the exception of Current Date/Time, Filename and 

Modified Date, must be specified in the Field Properties dialog; otherwise you place a generic field, 

e.g.{Author} rather than the author’s name. Current date and current time are taken from the 

computer's clock. 

1. Choose the Place » Field command or click the toolbar button. 

2. The Field Properties dialog is accessed from the File » Design Info command (Fields tab) 

By selecting a field name and clicking on Properties. 

3. By selecting a placed field and choosing Properties from the short cut menu, you can change 

the font and justification properties, or add new text styles. 
 

 

Placing components 

Before you can place components, you need to add one or more libraries that contain 

the components. The components can come from libraries that are provided with the 

P-CAD program or they can be ones that you create. Components can then be placed, 

flipped and rotated. 

 
Setting up libraries 

Every time you place a component, the program searches the library you specify in the Place 

Component dialog. You can open additional libraries, as long as the maximum number of open 

libraries (100) is not exceeded. 

1. Choose Library » Setup to open the following dialog. 
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2. To open a library, click Add. The Library File Listing dialog appears. 

3. In the dialog, navigate to the directory containing the library that you want to open, i.e. 

Demo.lib in the Demo folder of the P-CAD installation directory. 

4. Select the library file. Then, click Open to add the library to Open Libraries list. 

5. Click OK. The libraries that you have specified are now open and therefore accessible for 

Component placement. 

 

Adding components 

Once the appropriate libraries are open, it is time to place some components. We will place 

Several different types of components that we will use later in this tutorial. 

1. Choose Place » Component or click the toolbar button and click in the workspace. The 

Place Component dialog appears. 

2. Select the component that has an attached pattern from the Component Name list. A pattern 

Is attached to a component if a pattern name appears in the top-right corner and displays 

Below in the dialog box, e.g. CAP 300. We will place some capacitors named CAP300 first. 

3. In the Place Component dialog, type a value in the Ref Des box, e.g. C1, to set the reference 

designator for this component and click OK. 

4. A ghosted outline of the component will appear on the cursor and can then be moved to 

where you wish to place it. 

5. Choose one of these methods to place the component: 

For quick placement, click the location at which you want to place the part. 

For accurate placement, do the following: 

1. Hold down the left mouse button or press the SPACEBAR. 

2. Move the ghosted component to the location you want. If appropriate, press F to flip or R to 

rotate the component by 90degrees counter clockwise. You can press SHIFT+R to rotate the 
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component by the Rotation Increment set in the General tab of Options » Configure. If 

you do not set a rotation increment, the rotation increment is set to 45degrees by default. 

3. Place the component by releasing the mouse button or by pressing the SPACEBAR. 

6. When you have placed the component, the reference designator and component type are 

updated. 

7. Place a few more components using the different methods outlined in the step above. Choose 

A variety of components, such as resistors and connectors. 

8. When you have finished placing components, right – click or press ESC and then choose S 
For Edit » Select to exit from part placement mode. 

9. We will be using these placed components when we look at selecting and modifying objects, 
so save the PCB file by choosing File » Save but do not close. 

 

Selecting objects 

 

This section of the tutorial explores the variety of ways to select single and multiple objects. Place two or 

three pads in the workspace if you haven't done so in the previous section. 

If the Show Data Tips feature is enabled in the Miscellaneoustab of Options » Display, a Data Tip 

appears when you move the cursor over an object in your design. Data Tips show context-sensitive 

information about design objects and can assist you in selecting the appropriate object. 

 

Selecting single objects 

To select a single object, follow these steps: 
1. Press the + (plus) key to zoom in on your workspace. This makes viewing objects easier. 

2. Press S or click the Select button on the command toolbar as a shortcut for choosing 

Edit » Select. 

3. Click a pad to select it. The pad will display in the selection color (set in Options 

Display) with a bounding box around it. 

4. To deselect the pad, click in a blank space in your workspace to cancel the 

Selection of the pad. 

 

Selecting multiple objects 

To select multiple objects, follow these steps: 
1. Select the first pad. 

2. Hold down the CTRL key and select another pad (Ctrl + Click). Notice that both pads 

are selected and the bounding box includes all selected pads. 

3. To deselect the pads, click in a blank space in your workspace. 

 

Sub selecting objects 

You can select objects that make up a component. For example, you can select a pad that belongs to a 

component. To sub select an object, follow these steps: 

1. Place a component in the work space using the Place » Component command. . 

2. Press S or click the Select button on the command toolbar as a short cut for 

Choosing Edit>>select. 

3. Hold down the SHIFT key and click on a pad that belongs to the component . 

notice that only the pad is selected. 

 

1. Choose Options » Selection Mask and click the Block Selection tab if it is not active. 

The Block Selection dialog appears. The check boxes have three states: checked (included); 

Blank (excluded) or shaded (masked with additional selection criteria). 

2. Click the Clear All button to clear the default 

selection of all items. All of the item check 

boxes will become blank and the item buttons 
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become shaded. 
3. Click the Component check box until a shaded 

checkmark appears. When the Component 
button becomes available, click Component. 

The Component Selection Mask dialog appears. 

4.In the Type text box, type: CAP300, or choose it 

From the list. 

5. Click OK to save the changes and return to 

the Options Selection Mask dialog. 

6. In the Layers frame, click Set Al l to select 

All layers. 

7. SelectInside Block as the Select Mode and click 

OK to set your selection criteria and close the dialog. 

8.ChooseView » Extent  to  make sure the entire 

Design is displayed in the workspace. 

9.Draw a bounding out line around the entire 

Design. When you release the mouse button, notice that only the CAP300 components are Selected. 

10. Remember to clear your filter when you having finished using Block selection by 

Choosing Options >> selection mask again and clicking set All and OK. 

Selecting highlighted objects 
You can select objects that have been highlighted with the highlighter feature in P-CAD PCB. 

 

1. Highlight a few objects by selecting them first, then right-click and choose Highlight 
from the shortcut menu. The objects will display in the Highlight color set using Options » 
Display. 

2. To select the highlighted objects, choose Edit » Select Highlighted. Only the objects 

highlighted in step1 will be selected. 

 
Selecting collocated objects 

When objects overlap so that you cannot select any one of them, you can switch between 

the collocated objects even if they reside on different layers. The switching style used depends 

on the selection made in the Single Select Mode in the 

Single Selection tab of the Options Selection Mask 
dialog. 

Selecting single collocated objects 

Before using these selection modes, add some 

objects that are collocated (in the same position). 

1. Place a line on the current layer, e.g. Top. 
2. Switch to another layer and place a line in the same 

position, e.g., Bottom .Repeat this step on at least one 

other layer, e.g. Bottom Silk. 

 

Cycle Picking 
To toggle through collocated objects and select 

One object: 

1. Set up the single selection criteria by choosing 

Options » Selection Mask. Click on the Single 
Selection tab and select Cycle Picking in the Single 

Select Mode frame. 
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2. Position the cursor over the collocated objects. 

3. Click the left mouse button to toggle between objects. Information about the currently 

Selected item displays in the status line, e.g. ‘Component RN3 selected on Top Layer’. 

Pop up dialog 
To choose an object to select from a list of collocated objects on different layers: 
1. If you choose Pop up Dialog in Single Select Mode frame of the Single Selection tab, 

click the left mouse button once over the collocated objects to bring up the dialog. The 

pop up dialog Lists information about all overlapping objects that are selected in the 

items list and in a selected layer in the layers frame. 
 

 

 

 

2. when the dialog first opens, the first object in the list is highlighted. The objects are 

listed in layer order, from top-most layer to bottom-most layer 

3. click the required object in the list to make it the selected object and close the dialog. 

4.click again to bring up the dialog if required. 

5. to close the dialog without selecting any objects , click on the crossed box or press ESC. 

Selecting multiple collocated objects 

You can select more than one object that has the same option if you have chosen the 

Popup dialog option. 

1.ctrl+click over the collocated objects to bring up the popup dialog. 

2.click the checkboxes to choose the objects you require. 

3. click on the    box to0 close the dialog and select the nominated objects in the 
work space. 

 
 

 

 

Modifying objects 

 
In this section of the tutorial , we will practice modifying the graphical properties and attributes of 

the objects we have already placed . We will cover 

The following commands 

. move, align, rotate and resize objects 

.copy, paste, duplicate and delete objects 
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. change object properties using the properties dialogs and selection .masks. 

Moving objects 
To move a single object, follow these steps: 
1. Select a pad in the workspace. 

2. Press and hold down the mouse button over the selected pad. Then ,drag the pad 

to a new location. 

3. Release the button to place the pad at the new location. This works the same with 

All objects (e.g. lines, arcs, polygons, etc.) 

If the selection reference point is off-grid when a move operation begins, then it automatically snaps 

to the nearest grid point and all selected objects move the same relative distance. 

Moving a group of objects 
To move a group of objects, follow these steps: 

1. Select a group of objects using one of these methods: 

Block select by dragging a bounding out line around a group Of pads to select them 
Select a pad ,hold down the CTRL key , and then click other pads to add them 

to your selection. 

2. After you have selected the pads ,  press  and  hold  down  the  mouse  button 

anywhere in the bounding outline. Then, move the objects where you want to place them and 

release the mouse button . Alternatively , pressing ALT+ Click gives you the ability to move the mouse 

freely without having to keep the left button depressed. 

This process works the same way for all objects. 

Rotating objects 

You can rotate objects, such as lines, arcs ,text and components, after they have been placed. 

1. Select a component to demonstrate this command. 
2 .Press and hold down the mouse button. While you are holding the button 

down, press R. The object rotates 90 degrees counterclockwise. Release the 

mouse button to place the component. 

 

3. You can also press SHIFT + R to rotate the component by the Rotation Increment 

set in the General tab of Options » Configure. If you do not set a rotation 

increment, the rotation increment is set to 45 degrees by default. 

4. Deselect the object by clicking in an empty space. 

Customizing rotation increments 

P-CAD PCB's 32-bit database provides the precision to rotate objects down to 0.1 degree, without 

round- off errors. This means, for example, that a component rotated 7.5degrees 48 times, will be 

returned to it sex act original position. 

1. Choose Options » Configure to set the rotation increment. 
2. Type a value in the Rotation Increment box in the General tab of the Options 

Configure dialog. 

3 .Select one or more components and press SHIFT + R to rotate selected items by the 

custom Rotation Increment. 

 
Resizing objects 

You can resize and reshape lines, arcs, polygons, copper pours, polygonal keep outs, and cutouts. For 

this exercise, you will resize a line. To do this, follow these steps: 

1. Select a line in the workspace. Notice that two resize handles appear at each 

End of the line. 
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2. With the line selected, move your cursor and position it over one of the handles. Press 

and hold down the mouse button over a handle, then move the cursor to increase or 

decrease the length of the line. 

3..Release the mouse button. Notice the size of the line has changed. 

4.Deselect the object by clicking in an empty area of the workspace. 

Adding a vertex 

You can add a vertex to a line or line segment. If multiple lines/line segments are selected, the Add 

Vertex command will not be available. To add a vertex, follow these steps: 

1. Select the line/line segment you wish to add a vertex to. 
2. Right-click and select the Add Vertex command from the pop up menu. The line/line 

segment will be broken into two segments and the first segment will be selected. 

3. You can undo vertices that have been added, using the Edit » Undo command. To delete 
A vertex, click –and –drag its handle onto an adjacent vertex and release the mouse button. 

Aligning components 

 
You can only align components, how ever please note that this command cannot be undone. To 

align the capacitors you have already placed: 

1. Select all the CAP300 type components using a Block Selection filter. 
2. Right-click, i.e. click the right mouse button, and choose Selection Point from 

the pop up menu. Click to locate a point around which we will vertically align 

the components. The selection point marker displays. 
3.. Choose Edit » Align Components and select Vertical About Selection Point and 

Space Equally from the dialog. Enter a spacing of 500 mils and click OK. 

4.. The capacitors will be stacked vertically. The selection point marker disappears 
when you deselect the capacitors. Remember to clear your filter when you have 

finished using Block Selection. 

 
Copying and pasting objects 

 
Once a section of your board design has been successfully completed, you may find it useful to 

reuse that information again, either in the current design or in a future design. Objects and net 

information can be copied to the Clipboard or to a block file and later pasted into a Different 

location using the various copy and paste commands. 

 

 
Copying objects and net information 

A copied object is placed on the clipboard. To copy a single object, choose one of these methods: 

.Select an object and choose one of the copy commands from the Edit menu 
.Right–click on a selected object and choose Copy from the shortcut menu. 

To select a group of objects, or include net information in the copied information: 

1.Block select the desired objects. 

2.Choose the desired Copy command. All selected objects are copied to the 

clipboard. 

Drag and drop copying 

To quickly copy objects with in the same design and not affect the clipboard: 

1.Select the object(s) you want to copy. 

2.Ctrl+Click on the selected objects and drag the copy to a new location. 
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Pasting from the Clipboard 

There are several paste options to choose. 
1. Choose Edit » Paste From Clipboard and click the workspace. The ghosted 

outline of the copied objects appears. 

2. Before releasing the mouse button, drag the outline to a precise location with in 

the workspace, then place the objects by releasing the mouse button. 

Duplicating objects using Copy Matrix 

To duplicate a group of objects, we will use a pad as an example. This command works 

with all selected objects. 

1. Select a pad. 
2. Choose Edit » Copy Matrix. Note that the row and column spacing is in mils; you can 

Change the units using Options » Configure. 

3. Enter information in the appropriate boxes, as shown in the following figure. Positive 

And negative numbers for Number of Columns duplicate the object to the right and 

left, respectively. With Number of Rows, a positive value duplicate sup, a negative 

value down. 
 

4..ClickOKand the pad duplicates as shown in the illustration above. 

Deleting objects 

To delete an object, e.g. a pad: 

1. Select a pad you wish to delete. If a pad belongs to a part or component, you cannot 

move or delete that pad. However, you can sub select the pad to perform certain actions. 

For details, see Sub selecting Objects. 

2. Choose one of these methods to delete it: 

. Press the DELETE key. 
. Right-click and choose Delete from the popup menu. 

.Choose Edit » Delete. 

 

Changing object properties 

 
You can change the properties of a selected object. Each object has a Properties dialog which is 

accessed in the same way. Let’s practice by changing the properties of a pad. 

The easiest way to bring up a Properties dialog is to double-click on an unselected object. 

Alternatively, follow these steps: 

1. Select a pad in your workspace. 

 

2. Open the Properties dialog using one of these methods: 
Right-click and choose Properties from the short cut menu. 
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For information about pad and via styles, see Using Pad and Via Stacks later in this 
tutorial. For 

 

Choose Edit » Properties. The Pad Properties dialog appears. 

3.In the Pad Number box, type: 1 

4. In the Default Pin Design at or box, type: A1 
5. From the Pad Style drop-down list select the desired pad style. If the pad style you 
want does not appear in the list, click the Pad Styles button to display the 

Options Pad Style dialog, where you can add or modify a pad style. 
6.ClickOKto exit this dialog and check the pin number and design at or 

Have changed. 

Unifying values 

Now let’s try setting uniform line widths for two line so fun equal widths. 
1. Choose Place » Line and place a line with line width of 10 mils, in the workspace 

By default, the line width is 10 mils, unless you have changed his setting using the 

Options » Current Linecommand. 

2. Select the line. Then, open the Properties dialog using one of these methods: 
Right-click and choose Properties from the short cut menu. 

Choose Edit » Properties. 

3. In the Width box, change the line width to 20 mils. Click OK to close the 
Line Properties 
Dialog .  The selected line’s width changes in the workspace. 
4.Place another line near the first one, leaving it at the default width. 

 
 

1. Select both lines by drawing bounding out line around the lines. 
2. Choose Edit » Properties. Because each line has a different width, no value appears 

in the Line Properties dialog. However, you can change the width of both lines, by 

entering a value in the Width box. For this exercise, type 50 in the Width box. 
3.ClickOKand both lines will become 50 mils wide. 

 
Using the Selection Mask 

The Block Selection tab in the Options » Selection Mask Command provides you with 

some powerful and labor-saving features. This selection mask can work in very specific or 

general ways, depending on the parameters you define for the selection filtering process. 

In this section you will learn how to complete the following tasks, which would be 

typical applications for this selection tool. 

Select all lines of a particular width(thickness) on specific layers and change them to 

another width. 

Select components of a certain type, change their values and make the values visible in 
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The display. 
 

Changing line width 

This method of changing line widths allows you to specify which lines will be changed 

by their current width, regardless of which layer they have been placed on. 

1. Choose Options » Selection Mask and click the Block Selection tab. 

2. In the Items frame of the Options Selection Mask dialog, click Clear All. 

3. Click the Line check box until a shaded check mark appears and the Line 

button becomes available. Click the Line button. The Line Selection Mask dialog 

appears. 

4. In the Width text box, type: 20 mil and click OK to return to the Options Selection 
Mask 

dialog. 

5. Select all of the layers in the Options Selection Mask dialog by clicking Set All in 

the Layers frame. Choose Inside Block. Later, when you do a block select, this setting will 

select all items inside your bounding outline .Click OK. 

6. Draw a bounding out line around the entire design. If necessary, choose View » 

Extent to view the entire board. 
7. While the board is selected, right-click and choose Properties from the shortcut menu. 

8. In the Width text box, type: 30 mil and click OK. All of the selected 20 
mil lines in your design will now be 30 mil lines. 

Modifying components using the Selection Mask 

Now, let’s modify all CAP300 components by changing their values from. 1 to .05F and making 

these values visible. 

 

1. Block select all the CAP300 capacitors using Options » Selection Mask. 

2. Right-click the selected components and choose Properties from the shortcut 

menu .The following dialog appears. 
 
 

3. In the Value text box in the Component Properties dialog, type: .05F 

4. In the Visibility frame, select the RefDes, Value and Type check boxes to display 

them in the workspace and click OK. 

5. The formerly in visible value of .1 that was attached to the CAP300 components is 

now a visible value of . 05F. 
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Replacing components 

Next,we’ll replace a component with one of a similar type. 

1. Select a CAP300 component and choose Edit»Properties. 

2. In the Type combo box, change the type from CAP300 to CAP-NON. The 

pattern is updated and any connectivity is maintained. 

3. We have now finished using our Title block. Pcbfile for the moment, so choose 

File»Close 
and save the changes. 

 

Initial board layout 

This section walks you through the steps you need to layout the board. We will use mostly 

demonstration files supplied with P-CAD during the rest of this tutorial. 

Creating aboard outline 

To start a design, create a board outline using Place » Line on the Board layer. For your 

convenience we have provided an outline to get you started. 

1. Open the Demo1_o.pcb file provided in the Demo folder of the P-CAD installation directory by choosing 
File»Open. 

2. You are now ready to place components or load a netlist generated from a schematic. 

 

Loading a Netlist 

To design a PCB, you could place components one at a time and then choose Place » 

Connections to add connections. However, most designs today are first created as a 

schematic, from which anetlist is generated. A netlistlists components and their electrical 

connections. Each set of connections carrying the same signal is a net. Connected 

component pins are defined as nodes and each net contains at least two nodes. 

Components placed using Utils » Load Netlistare located by searching, in order, through the open 

libraries. 

Loading a netlist in to PCB has two effects: 

 If found in the libraries currently open, components in the netlist are automatically placed in the 
workspace. 

 Electrical connections between nodes are made, forming the ratsnest(blue lines). To load a 

netlist: 

1. Choose Utils » Load Netlist.TheUtils Load Netlist dialog displays. 
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1. Open the netlist titled Demo1.net found in the Demo folder of the P-CAD installation directory by 
clicking on Netlist Filename. 

2. Set the Netlist Format to P-CAD ASCII. 

3. PCB scans the open libraries, retrieves the patterns, and places them in the workspace above your board 

outline. Then the ratsnestof net connections is created as shown below. 

4. Now you are ready to move the components into position with in the board outline. 

 

Positioning components 

Achieving optimal placement is a crucial foundation to designing high-quality printed circuit 

boards. The ratsnest provides a visual clue to the densities on the board. 

1. You can turn the display of nets ON or OFF with the Edit » Nets command. This is useful to focus on a set 
of connections, such as address lines or your power and ground nets. 

2. After netlist placement, you can move the components manually onto the board or you can move them by  

reference designator. When you select and move components into position, the connections‘rubberband’ to maintain the 
established nets. See below for details about moving components by RefDes (reference designator). 

3. Remember you can zoom during editing, pressing the R and F keys rotate and flip the components, and 
pressing ALT+Clickallows you to move the mouse freely without having to hold down the left button. 

Moving components by RefDes 
You can move components by reference designator. To learn how to do this, you will practice moving a 

group of capacitors into position within your board outline. 
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1. Choose Edit » Move by RefDes. The Edit 

Move by RefDesdialog appears and the RefDes list contains a list of the components in your design. 

2. Select all of the capacitors in the RefDes list. 

To do this, hold down the SHIFT key and click C12 andC23. 
 

 
3. Click OK to close the dialog and return to the workspace. 

When the Edit Move by RefDesdialog closes, the status line shows the name of the Next 

RefDes to move.We’ll move C12 first. 

4. Place the component. The status line shows C13 as the Next RefDes to move. Continue placing the parts until 

you’ve placed all of the capacitors. 

5. Once you’ve moved all of the selected components, the Edit Move By RefDesdialogappears.You have these 
options: 

• To move another component or group of components, select the components from the RefDes list. 

• To close the Edit Move by RefDesdialog, click Cancel or press ESC. 

Optimizing nets 

As components are moved, the connections may have become less efficient than when 

they were originally placed. PCB includes a command to re-optimize the connections. 

1. Choose Utils » Optimize Nets. 

2. Notice the connections change as each net is evaluated and shortened. 

3. Close the PCB file without saving. 
 

Routing connections 

For routing, we need to change some current settings. Then we'll step through manual routing and 

discuss the changes that can be made to existing traces, followed by a brief look at interactive and 

automatic routing. 

Creating routing settings 

Set up the routing layers, any non-uniform grids and clearance rules before manually routing a 

board. 

Setting routing layers 

Routing is only permitted on enabled signal layers. 

Q Open Demo1_u.pcb from the Demo folder of the P-CAD installation directory. 
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R Choose Options»Layers. 

S Enable all of the layers to be used for routing. The Top and Bottom layers will be used in this example. 
 

Using non-uniform routing grids 

We previously set our grid to 100 mils for optimal placement. Non-uniform grids are also 

supported to route multiple tracks between pads, and for autorouting. A 42 8 8 42 grid (mils) 

means that grid points are located in a pattern of 42 mils, 8 mils, 8 mils and 42 mils apart, starting 

at the origin. This spacing is convenient for routing one or two 8 mil traces between 60 mil pads, 

using 8 mil clearances, as shown below. 

 
 
We'll add a non-uniform, relative grid for routing. 

1. Choose Options » Grids and click Relative Mode. 

2. Type 42 8 8 42 in the Grid Spacing box with the values separated by spaces. Click Add. If you are working 

in millimeters, unit overrides must be typed for each value,e.g.42 mil ,8 mil etc. 

3. Clear the Prompt for Origin check box, and enter an origin at X=25.0,Y=0.0. This is needed to align the 
relative grid with component pads (most pads are 25 mils off of a 100 mil grid with origin at 0,0). 

4. Click OK to continue. 
 

Setting clearance rules 

Now we can set some Clearance rules to be used for design rule checking as we route. To set all 

clearance rules to 8 mils: 
1. Choose Options » Design Rules and click the Layer tab. 

2. Click Set All to select all entries. 

3. Set the Pad to Pad, Pad to Line, Line to Line, Pad to Via, Line to Via and Via to Via values to 8. An 
easy way is to type in 8 in the Pad to Pad box and then TAB to the nextbox. 
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4. Click Update and then click Close to exit the dialog. 

 

 

Manual routing 

Online DRC will annotate and document design rule errors created while routing the board. While 

routing, look at the status information portion (right side) of the status line for the measurements 

of your route. Routed arcs are also accurately measured. 

Follow these steps to manually route all the connections on your board: 

1. Zoom in so you can select unrouted connection lines. Rows and columns of grid points may be seen between pads, 

displaying convenient routing channels. 

2. Choose Route » Manual or click the Route Manual button on the Route toolbar. 

3. Enable Online DRC for routing using one of these methods: 
4. Choose Options » Configure, click the Online DRC tab and select the Enable Online DRC 

5. Check box. 

6. Click the Online DRC button  on the command toolbar. 

7. Switch to the Top signal layer, using your layer shortcuts. 
8. Using the keyboard shortcut G, toggle to a desired routing grid. This grid should be based upon the chosen connection. 

During the routing and layer changing process, zoom in (+) and out (-) as needed. 

9. Click and hold directly over a connection near a starting pad and drag the trace segment that displays as desired. 
Release at a location where you want the first vertex. Then, click at the location you want for the third vertex. 

 

 

1. When the mouse is down, press the Okey to access the desired orthogonal shape and the F key to toggle (flip) the vertex. 

Release the mouse. Notice the second vertex is added for you depending on the orthogonal mode chosen. The orthogonal 
modes include arcs, 45-degree diagonals, and 90-degree angles. 

Press the mouse down again to locate the next segment. To place curved traces, as below, type 

O to reach the arc orthogonal mode, and release the mouse. 

 

Remember you can limit the enabled orthogonal modes by entering the Route tab of the Options » 

Configure command and disabling the unwanted orthogonal modes. 

1. Switch to the Bottom layer by pressing the L or SHIFT+L key (or use the status line controls) to 

route any segments where you need to cross a blockage. When changing layers in routing mode, the 

current via or the via style specified within the net attributes is automatically placed to connect the 

layers. 

2. Create obvious clearance violations by routing too close to pads, vias or signals. The machine beeps 

and an error indicator is placed by the DRC for each violation. 

3. Press the BACKSPACE key to unwind the offending trace. Notice that the trace and the error 

indicators generated by the trace are deleted. Each press of the BACKSPACE key backs up to the 

previous point. Leave at least one error in the design. 

4. To complete the route all the way to the destination pad, click the right mouse button or press ESC. 

When you route directly to the destination pad, a diamond shape appears, indicating routing is complete 

with a zero length connection. 

To terminate routing without completing the connection, press either slash key (\or/). You can finish 

routing it at any time. Note the current layer has been reset. The keyboard shortcuts used to complete or 

suspend routing can be customized in the Route tab of the Options »Configure command. 
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5. Route a few more connections, practicing with orthogonal modes, placing one or two traces between 

pads ,and toggling between layers. 

6. When you have finished practicing your manual routing, close the demo file using File » Close 

without saving it. We will use it again in the next section to demonstrate autorouting. 

 

Autorouting part or all of a PCB 

We will complete routing the example PCB using P-CAD’s Shape Router. You can automatically route a 

single connection within a net, all pads on a particular component, or all connections within a defined area 

by choosing the relevant option from the Tools menu. 

1. Open Demo1_u.pcb again. 

2. Select View » Extents to show the extent of all objects placed in the workspace. 

To automatically route a particular net, select Route » AutoRouters. Choose P-CAD Shape Route from 

the Auto Router pull down menu and select Start. 

 

 

 

 

 

 

 

 

 

 

 

 
3. The design will enter the Autorouting interface. Select Tools » AutoRoute Net. The 

cursor will change to an arrow. Select any pad on the relevant net or on any connection line 

and the 

P-C AD Shape based AutoRouter will automatically route the entire net. 

1. Continue to select other nets to route. 
2. To automatically route the entire board, select Tools »Start AutoRouterfrom the 

Shape Based AutoRouter menu. 

3. When routing is complete, select File » Save and Return to save the routing and 

return to the PCB editor. 

 
Changing routed connections 

Routed segments can be changed in a variety of ways: 

 Reroute: Rerouting a segment is done by using the Route » Manual command. 

Click over the segment to be changed; it becomes a ghosted connection that can be 

manually routed as previously described. Click to locate each new vertex; press O 

and F to change orthogonal modes; press the BACKSPACE key to unwind. 

 Mitering routes: Route Miter turns corners into arcs or 45-degree angles. After 

selecting the cornering style in the Route tab of Options » Configure command, each left 

click over a 90-degree corner gives you the ability to move the corner back into a 

mitered angle or arc. To get optimum results, choose a finer grid than your normal 

routing grid before mitering. 

 Move: Select a routed segment, then click and drag it (or its corner) to a new 
location. Notice that the adjacent segments are stretched to maintain connectivity. 
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 Line and Arc Properties: Select a segment, click right button, and choose 

Properties from the pop-up menu. You can then change the line or arc width. 

 Delete route: Select a segment, click right button, and choose Delete from the pop-up 

menu or press the DELETE key. The route reverts back to a connection. 

Delete connection: After you delete copper and it reverts to a connection, you can select and delete the 

connection itself. This is a drastic edit and should be used with caution. 

 

 Move to Layer: Select one or more segments routed on the Top layer. Switch the current 

layer to Bottom and choose the Edit Move To Layer (SHIFT+T) command.Vias are added and 

deleted as needed. 

 

Unrouting a board 

In this procedure you will select all lines, arcs, and vias on all layers, then delete them. This will, in 

effect, unroute the entire board. 

1. If it is not already open, choose File »Open and open Demo1_u.pcb. 

2. Choose Options »Selection Mask. 

3. In the Items frame of the Block Selection tab, click Clear All to cancel the selection of the 

items check boxes. Then, click the Arc, Line, and Viacheck boxes, to enable these three items. 

4. In the Layers frame, click Clear All. Then, hold down the SHIFT key and click Top and 

Bottom. 

5. In the Select Mode frame, choose Inside Block and click OK to close the dialog. 

6. Do a block select of the complete board. To do this, draw a bounding outline around the 

entire board. If necessary, choose View»Extentfor a complete view of the board. 

7. When all arcs, lines, and vias are selected, press the DELETE key. The result should be that 

all the routed items in your design–lines, arcs and vias – will return to connections. 

 

Other options 

 

In this section, we will explore some of the options available in P-CAD that are useful when creating a 

PCB, i.e. pad and via stacks, copper pours and cutouts. 

 

Pad and via stacks 

PCB supports both simple and complex pads and vias, as well as blind and buried vias. Surface mount 

pads and uniform, through-hole pads and vias are considered simple. Since these types are predominant 

in a design, P-CAD 2000 has powerful features specifically for dealing with them. 

At this point, we will look closely at complex pads and vias. PCB lets you define different shapes and 

sizes on the various layers in a design. This feature, called pad stacks, helps you route complex designs 

and allocate clearance on certain layers. A similar feature, called via stacks, gives you the ability to set 

up different styles of vias on a layer-by-layer basis and void vias on certain layers, hence creating blind 

and buried vias. 

In the samples supplied the pad and via shapes and sizes are the same on all internal 

 
 

Signal layers. The Modify Pad Style and Modify via Style dialogs can be used to create unique styles for 

any layer. 

1. Open Accsampl.pcbfound in the Demo folder of the P-CAD installation directory. 

2. Zoom in to Area 4 on the sample board where we have created a pad stack ,a via stack, a 

blind via and a buried via. 

 

Pad stacks 

1. Select the pad labeled Pad Stack and chooseEdit»Properties. The Pad Properties dialog 

appears for the select pad. 
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2. Click Pad Styles. The Options Pad Style dialog appears where the 100x60x38 (width x 

height x diameter) style is selected as P: EX100Y60D38A. 
 

 

3. Next ,clickModify (Complex) to open the Modify Pad Style (Complex) dialog. This is where 

pad styles are created and changed. To view the details of this style, click each layer in the Layers 

list. You'll see different sizes and shapes defined for the top, bottom, and internal signal layers. 

4. After you exit the dialogs, switch between the signal layers choosing View»Redrawafter 

each layer change. You'll see the different pad shapes as they are defined on each layer for this style. 

 

Via stacks 

Via stacks are created and defined the same way. When manually routing from one layer to another, 

PCB alerts you if you try to insert a via between layers that the current via style does not support. 

1. Select the via stack example ,right-click, and choose Properties. The Via Properties dialog 

displays. 

2. View the via's characteristics just as you did for the pad. Now we’ll look at the blind and 

buried vias provided. 

1. The blind via has been created by choosing Options»via Style and clicking the Modify Hole Range 

button. The via feeds from the bottom through internal signal layers, but does not penetrate the top. 

2. Like wise, you can set up buried viastoconnectanycombinationofinternallayersbyclickingtheModify 

Hole Range button in this dialog. This via feeds from one internal signal layer to another, but does not 

penetrate the outer layers. 

3. You can prevent pads and vias within the boundaries of a plane or copper pour from automatically 

connecting to the plane or copper pour. To do this, click on Modify (Complex) in 

 
 

The Options Via Style dialog and select the Prohibit Copper Pour Connections option in the 

Modify Via Style (Complex) dialog. 

4. Close Accsampl.pcbwithout saving any changes. 

Copper pours 

Using the copper pour feature, you can lay down areas of copper with a back off from 

tracks and pads within the area defined by the pour outline. You can also define various 

properties for each copper pour in a design, such as fill characteristics, back off 

smoothness, connectivity and more. When you place a copper pour, you first draw the pour 

outline as a polygon. Then, you flood the pour outline with a copper fill. 

To draw a copper pour outline, follow these steps: 

1. Open up our original file Title block.pcbto practice copper pours. 

2. Choose Place » Copper Pour or click the tool bar button. 

3. Click where you want to place the first vertex of the copper pour. Make sure 

you create the copper pour  over some lines and other objects that you have 
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previously drawn on the same layer. 

4. Drag the cursor to another point and click. Drag the cursor to another point and 

click at each corner of the polygon you want to draw. 

5. When you’ve finished drawing a polygonal shape, right-click, or press ESC. You remain in placement mode until you choose another command. 

6. Select the copper pour you want to fill and use one of the following methods to open the 

Copper Pour Properties dialog: 

Double - click on the copper pour 

Choose Edit»Properties 

Right - click and choose Properties from the popup menu. 
1. In the Copper Pour Properties dialog, click the Style tab and select the appropriate options in the 

Fill Characteristics frame. What ever you specify here applies only to the selected copper pour(s). 

1. In the State frame, select Poured. 

2. Click OK to close the dialog. P-CAD PCB floods the pours with a copper fill using the 

pour order set in the Pour/Repour Options frame of the Options Configure dialog. 

3. Zoom in to examine the pour more closely, including the way the copper is backed off 

from pads and traces. 

Plowing tracks and cutouts 

On occasion, you may need to route a track through an area where copper has been previously 

poured. 

1. Place a track (Place » Line) through the copper pour we have just created. 

2. Selecting the pour and pour it again by opening its Properties dialog and selecting Repour. 
3. Zoom in to see the newly added track with the defined clearance around it. 

Alternatively, you can select Auto Plow Copper Pour to plow tracks through the copper pour as 

you place them. 

1. Choose Options»Configureand click on the General tab in the Options Configure dialog. 

2. Select Auto Plow Copper Pour and click OK. 

3. Place a track (Place»Line) through the copper pour and zoom in to check the results. 
 

Creating cutouts 

To create an unpoured area within a pour, add a cutout. Cutouts can be used to prevent copper 

from being poured into intricate areas, thus avoiding unwanted islands of copper from forming. 

1. Choose Place»Cutoutor click the toolbar button. 

2. Click where you want to place the first corner of the cutout within the copper pour 

you created previously. 

3. Drag the cursor to another point and click. Drag the cursor to another point and click at 

each corner of the cutout polygon you want to draw. 
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1. Right-click or press ESC to establish the cutout polygon. Since we selected Auto Plow Copper 

Pour in the previous exercise ,the area defined by the cutout is not filled. If this option was not 

selected, you would have to the re-pour the copper pour to create the cutout. 

Close Title block.pcb. 
 

Design verification 
 

Completed designs should always be verified prior to generating final artwork and CAM 

f iles. PCB provides a variety of tools to help check your design against the original 

schematic and against your mechanical design rules, such as DRC (Design Rule Check). 

To try out a few of the following operations, open the routed board Rdemo1_p.pcb in the Demo 
folder of the P-CAD installation directory. 

 
Netlist verification 

1. Choose the Utils»CompareNetlistcommand to verify the integrity of the current design against  the 

original netlist. 
2. If you mistakenly deleted a component or a net from the design, this command shows you the discrepancy. For 

practice, compare the loaded design to the netlistDemo1.net in the Demo folder of the P-CAD installation directory. 

They should be identical. 
 

Design Rule Checking 

Comprehensive electrical and physical design rule checks can be performed on the board. 

1. Choose Utils»DRC. The Utils DRC dialog displays. The DRC can generate a comprehensive report that is output to a 

filename you specify by clicking Filename. 
 



The design rules to be checked are specified by enabling specific report options. A complete description of each rule 

check can be found in the online help. The demonstration board has silk screen violations that you need to find. Select the 

Silk Screen Violations check box. 

 Click the Design Rules button to set the physical design rule clearances to 12 mils. In the 

Design Rule dialog, click Set Defaults from the Layers tab and click Close. 
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1. Select View Report so the output report is presented on-screen and select Annotate Errors 

so that error indicators are placed on your board to help spot and fix problems. 

2. Select Summarize Ignored Errors so that ignored errors are summarized on the report ,and 

then click the Severity Levels button to open the Rules Severity Level dialog. 
 

 

3. Select the Point-To-Point Connectivity and Unconnected Pins rules and choose Ignored in 

the Severity Level frame. Click OK to return to the Utils DRC dialog. 

4. Choose Region to define a smaller area of the board for rules checking. To define the region 

you want to DRC, choose one of these methods: 

• Use Define Region: 

1. Click Define Region. PCB takes you back to the design. 

2. Hold down the left mouse button on the first corner of the area you want to define. Drag the 

cursor until the target zone is completely within the rectangle and release the button. Right-click to 

finish the region definition. 

3. Confirm that you want to update the region coordinates shown in the message box. 
• Set the region coordinates directly, enter the X and Y coordinates for the Lower Left and 

Upper Right in the appropriate text boxes. 

5. Click OK to begin checking. 

6. On completion, the DRC output report is opened and can be viewed, edited, or printed from 

the Notepad utility. Switch back to your design and notice that indicators have been placed at error 

locations. 

7. Select any marker, right-click, and choose Properties to view the error descriptions in the 

Find Errors dialog. 

 
 

8. You can view any error in the design by selecting one or all categories. Scroll sequentially through 

all the errors using the up and down arrows next to the Error Number textbox. 

You can also enter an error number in the text box and click Find to go directly to that error 

message. 

9. Click Jump To to locate an error in the design. 

When working with a real design, you would resolve each error and delete the indicators 

one by one. We'll skip that step here and just delete them. To delete DRC error markers, 
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either: 

• Block select all of your DRC errors items and press DELETE, or 

• Choose Utils»DRCwith no reports enabled. Rerunning the command clears the old markers. 

10. Keep the PCB file open as we will use it for generating reports in the next section. 

 

 

Generating reports 

 
This section of the tutorial shows how to create a variety of useful reports out of a 

PCB file. These reports can help you verify the integrity of your design and document 

your work. Reports can be customized and saved with the design to be used in the future. 

Comma-separated ASCII report files can be output for loading into your word processor, 

database manager or spreadsheet program for further editing or formatting. 

1. With Rdemo1_p.pcb open, choose File» Reports to open the File Reports dialog. 
 

 

 

 
1. Choose the reports you want to generate by selecting the appropriate check boxes 

in the Reports to generate list. Choose P-CAD Report in the Style Format box and in the 

Report Destination frame, choose Screen. 

2. Click Generate to produce the reports. The selected reports will display in separate 

Notepad windows, e.g. the Bill of Materials report (Rdemo1_p.bom) shown below that was 

generated from the file Rdemo1_p.pcb. 
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Printing and plotting your design 

 
Using PCB, you can generate high-quality artwork on the wide variety of devices 

supported by Microsoft Windows as well as Gerber-format photo plotters. First you'll set 

up the printer, then create a print job for each piece of the design to be generated. 

Finally, you select any number of print jobs and generate the output. 

1. We'll demonstrate using Rdemo1_p.pcb, so make it the current design. 
2. Choose File»Print Setup to set up your printer, paper size and source, orientation, number of copies and other 

printer options. Click on Landscape and click OK. 

Setting up your printjobs 
1. Choose File»Print. The Print Jobs list shows any jobs that are already 

defined for our demo board, e.g.Components. 
2. Click Setup Print Jobs. Here you set up your options including the 

layers and items to be included, and the scale, offsets, rotation, and drill  

symbol size for the output. 
3. Select Components in the Print Jobs list. You'll see the characteristics 

defined for that job on the right of the dialog. To change the job, 
update the options and click Modify. 

4. Now we’ll create a print job that includes all the layers of the board. To 
create a new print job, type a new job name, e.g.ALL, in the Print Name 
box, choose your options e.g. set all layers and other options set in the 
dialog below and click Add. 

5. Multiple jobs can be added or changed before you click Close to return to the File Print 

dialog. 

6. Next, click Drill Symbols. We could individually assign each hole size to one of the drill symbols provided. 

Instead, click Automatic Assign to assign them instantly, then close the dialog. 

1. Set your output colors by clicking the Colors button if you have a color printer. 
2. Return to the File Print dialog. Select print job names to include or exclude the jobs from being printed. Select ALL. 
3. You may preview the output before printing by clicking the Print Preview button, checking the output and clicking 

Close to return to the File Print dialog. 

4. Click Generate Printouts to send the print jobs to your printer .The following file will be printed showing 
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Generating manufacturing files 
 

 

 

 

Click Setup Output Files. You will notice that there are already some output files generated for you. 

Now we will create a new output job for the Top Silk layer by setting output file options. 

Type TSK in the File Extension edit box. The output files have the same base name as the design file but with a 
unique extension, e.g.for Top Silk, etc. 

 

 
 

 
1. Highlight the Top Silk layer in the Layers list box. Click all the check boxes, except Mirror. Also click View log 

file upon completion to report errors during Gerber generation. 

2. Then click Add to add RDEMO1_P.TSK to the Output File list. 

 
1. Specify the Output Path where the Gerber photo plot files will be stored, e.g. C:\PCAD\Demo. 

2. Click Close to exit the dialog and return to the main File Gerber Out dialog. The new Gerber file, 

RDEMO1_P.TSK,appears in the Output Files list box. 

3. Next, click Apertures to assign a photo plot aperture to each item on the board. To save time, just click Auto 

in the Automatic Describe/Assign frame. PCB automatically assigns an aperture to each item. You can then edit any of 
the assignments if you wish. Click Close to complete aperture definition. 
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4. The File Gerber Out dialog provides access to assigning drill symbols. Click Drill Symbols to display the Drill 

Symbol Assignments dialog. From this dialog, you can assign drill symbols either manually or automatically. Click 
Automatic Assign to auto assign the drill symbols. Select Close to save your changes. 

5. Click Gerber Format from the File Gerber Out dialog to set the format for your output ,such as the 

output units, numeric type and format ,in the Gerber Format dialog. By default ,the output form at is set to 274-D so 
we do not need to change any settings. Select Close to return to the File Gerber Out dialog. 

6. To compress Gerber files into a single compressed file when output, select the Compressed (.ZIP) 

check box in the Compress Output Files frame of the File Gerber Out dialog. This option requires an unzipping 
program.Alternatively, select the Self-Extracting(.EXE) check box to produce a single self-extracting compressed file 

that contains all your selected Gerber output files. We will not compress our small file this time, so leave the check 

boxes unselected. 

7. Finally, choose one or more output files by selecting those files from the Output Files list. Click Generate 

Output Files to produce the photo plot files that are saved to the nominated directory. 

 

Viewing Gerber photo plot files 

Perhaps no other function in PCB provides as positive visual verification as much as the 

photoplot file viewing facility. By viewing the files just generated on-screen, you can be 

assured that your aperture selection and options were correctly set. 

PCB lets you slide a Gerber file into a layer while the original design is open. As with 

superimposing two supposedly identical overheads, discrepancies become obvious. You 

can also read in multiple Gerber files to view a composite of the design. 

1. Make the PCB file Rdemo1_p.pcb current. 

2. Choose File » Import » Gerber and load RDEMO1_P.TSK from the Demo folder of the P-CAD installation 
directory. Also select View log file upon completion to check for errors and click OK. 

 

3. Notice how a new layer named Gerber displays the Gerber file information overlaying the original design in 
the workspace ready for checking for any discrepancies. An error log also opens in Notepad. 

4. Further isolate the Top Silk layer and the Gerber layer to show the overlay of these two layers only, by 

choosing Options»Layersand enabling only these layers. 

5. Do not save the Gerber layers within your PCB file as they are usually only used for viewing and verification 

purposes. Once you have finished checking, close the PCB file without saving. 
 

GeneratingN/C drill files 

The procedure for generating drill files is similar to the procedure for creating prints and 

photo plot files. 

1. Choose File»Export»N/C Drill. The File N/C Drill dialog displays. 

2. Set up output files, layers, assign tools, set the drill file format and produce a compressed ( .zip) file or a 
self-extracting compressed file by selecting the buttons of the File N/C Drill dialog. 

3. Select the output files, click Generate Output Files and a drill file (.ncd) is created. 
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ROLL NO    

CLASS   

SIR C R REDDY COLLEGE FOR WOMEN,ELURU 

ELECTRONICS DEPARTMENT 

ADD ON COURSE- PCB DESIGN 

TEST-1 

Marks obtained 

 

Dt: 24-10-2019 

Time : 4:45 to 5:15 pm Max marks:10 

 

 

 

1. PCB should be fabricated with layers .                                                        [ ] 

a) Odd number of 

b) Even number of 

c) Any number of 

 
 

2. Which of the following is not taken into consideration when calculating the 

characteristic independence for each layer?  [ ] 

a)Trace width b) Trace height 

c)Trace length d) Distance of the trace to a plane. 

 
 

3. The declaration of Vias-in –pads is determined in the. [ ] 

 

a) Assembly notes 

b) Fabrication notes 

c) Fabrication files 

d) Via stack up 

e) 

 

4. select the answer that is true.Mechanical layers. [ ] 

A)Are unique to each project 

B) Are only declared in the PCB editor during layout. 

C) Follow an IPC standard 

D) Should be used in the foot print libraries for court yards and assembly files. 

 
 

5. Silk screens. [ ] 

a. are not required for every component. 

b. are highly recommended for prototype boards 

c. are not necessary for production boards. 

d. All the above 
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6. The use of 3D component models in the PCB layout can assist with     [ ] 

a. Electrical clearance 

b. component clearance 

c. all of the above 

d. None of the above 

 

7. True or False –the solder mask has an impact on the trace impedance [  ] 

a)True 

b) False 

 

8. When writing a requirement ,the following word should be used to denote a 

requirement. [ ] 

a) should 

b) would 

c) can 

d) shall 
 

9. When writing a requirement. 

[ ] 

a) The use of the word ‘and’ is okay. 

b) The use of the word ‘or’ is okay. 

c) Both of the above. 

d) None of the above. 

 

10. A well written requirement . 

[ ] 

a) Has a complex sentence structure. 

b) Uses technical verbiage. 

c) Is testable by its nature. 

d) Needs to be vague. 
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Answer key 
 
 
 
 
 

 

 
TEST 1 
1 (b) 
2 (c) 
3 (b) 
4 (d) 
5 (d) 

6 (b) 
7 (a) 
8 (d) 
9 (d) 
10 (c) 
 
 

SIR C. R. REDDY COLLEGE FOR WOME,ELURU 

Add on Course on “PCB DESIGN” 
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ROLL NO    
CLASS   

ELECTRONICS DEPARTMENT, 

ADD ON COURSE - PCB DESIGN 
TEST-2 

 
Marks Obtained: 

 

Dt:27-11-2019 
                  Time : 4:45 to 5:15 pm 

 Max marks : 10 
 

 

1. When is the earliest time one should communicate the bill of materials [ ] 
a) After fabrication has been started   

(b) After the boards have been fabricated 
(c) When the schematics are completed 
(d) After the layout is complete 

 

2. What is the best method to provide a unique number for each 
component in the library ? [ ] 
a) Use the manufacturer’s part number 
b) Use the vendor’s part number 
c) Use a part number that is assign by the company you work for 
d) Use a part number that you make up as you go 

 

3. During post assembly testing, it was found that a latch on one 
of the connectors cannot be fully extended due to other components 
locatednear by. What would have prevented this situation 
from occurring? [ ] 
a) The use of a 3D component 
b) The use of a 3D component and component clearance rule 
C)The use of a courtyard 
d)The use of a courtyard and component clearance rule 

 

4. Though schematic tools do have to use a grid for pin connectivity 
the grid used in a schematic is [ ] 

a) in metric(mm) 
b) in imperial(mils) 
c) both A&B interchangeably 
d) Dimensionless 

  

5. The grid used in a PCB layout tool should be                                [  ] 
a) in metric(mm) 
b) in imperial(mils) 
c) both A&B interchangeably 

d) either A or B 
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6. The biggest factor when it comes 

to impedance is [ ] 
a) clock speed of the board crystal 
b) the integrity of the signal from the output buffer of the sending component 

c) the voltage level 

d) the physical aspects of the boards 
 

7. True or False: microvias are the same as 1 layer blind or buried vies 

a) True   [   ] 
b) False 

 
8. Which of the following drill document(s) must be provided to the fabricator 

to program their drilling equipment      [ ] 

a) Drill plot 
b) Drill drawing 
c) NC drill file 
d) All of the above 

 

9 True or False: ODB++ and  gerbers are 
proprietary formulas    [    ] 

(a) True 
(b) False 

 

10. The solder paste files are generally produced [ ] 
a) in the assembly file 
b) in the fabrication file 
c) manually drawn 
d) as part of the bill of materials 
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Answer key 

 
 

SIR C. R. REDDY COLLEGE FOR WOMEN,ELURU 

Add on Course “PCB DESIGN” 

 

 

 

 
 

TEST 2 
 

1(c) 
2 (c) 

3 (d) 
4 (d) 
5 (d) 
6(d) 

7 (b) 
 8(c) 
9 (a) 

10 (b ) 
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ROLL NO    
CLASS   

SIR C R REDDY COLLEGE FOR WOMEN,ELURU 
ELECTRONICS DEPARTMENT 

ADD ON COURSE- PCB DESIGN 
TEST-3 

Marks obtained 

 

Dt: 09-01-2020 
Time : 4:45 to 5:15 pm Max marks:10 

 

1. High current circuits are purposely located or placed near the edge of PCB 

in accordance to the supply lines for  [ ] 
a) Removal of heat 
b) Isolation of stray current 
c) Reduction of path length 
d) All of the above 

2. Which among the below stated soldering methods is also renowned as 'High 
Frequency Resistance Soldering'? [ ] 
a) Iron Soldering 
b) Furnace Soldering 
c) Torch Soldering 
d) Electrical Soldering 
3. In PCB, components are connected with the help of [ ] 

a) Wires 
b) Cables 
c) Trace of conducting material 
d) OFCS 

4. Which terminology of PCB represents a thin photo-sensitive polymer by 
supporting photographic pattern of single traces or IC pads for etching? [ ] 
a) Prepreg 
b) Etching 
c) Photo-resist 
d) Solder mask 
5. The actual cost of PCB can be evaluated on the basis of  [ ] 
a) PCB size & material 
b) Number of layers 
c) Vias on PCB 
d) All of the above 
6. Where the components placed on the board are soldered? [ ] 
a) Traces 
b) Planes 
c) Metal pads 
d) Regions 

 
 



93 | P a g e 

 

7. Which type of PCB requires minimum soldering on component side in 
order to avoid replacement oriented difficulties? [ ] 

a) Single-sided PCB 
b) Double-sided PCB 
c) Both a and b 

d) None of the above 
8. Which phenomenon is not reduced by the circuit paths of lowest 
impedances especially provided by power and return planes for shielding 
purposes? [ ] 

a) Radiation 
b) Convection 
c) Noise 

d) Crosstalk 
9. Which type of PCB requires minimum soldering on component side in order to 
avoid replacement oriented difficulties?    [ ] 

a) Single-sided PCB                            
b )Double-sided PCB 

c) both a and b 
d )None of the above 

 
10. Which among the below mentioned assertions is not a way of cross-talk 
reduction while designing digital PCBs? [ ] 

a)  Decrease in the distance between conductors 
b) Shielding of clock lines with guard strips 
c )Reduction in the loop area of circuits 

d) Avoid running of parallel traces for longer distances especially for  
asynchronous signals 
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SIR C. R. REDDY COLLEGE FOR WOME,ELURU 

Add on Course “PCB DESIGN” 

 
Test 3 

Answer Key 
 

 
 

1) a 
2) d 
3) c 
4) c 
5) d 
6) c 
7) b 
8) b 
9) b 
10) a 
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