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General Notes

Cambridge Technology reserves the right to make changes to the product covered in this manual to
improve performance, reliability or manufacturability. Although every effort has been made to
ensure accuracy of the information contained in this manual, Cambridge Technology assumes no
responsibility for inadvertent errors. Contents of the manual are subject to change without notice.
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Legal Notices

The software described in this document is furnished under license and may only be used or copied
in accordance with the terms of such license. Cambridge Technology reserves the right to revise the
software and make changes to the product covered in this manual to improve performance, reli-
ability or manufacturability, at any time, without obligation to notify any person or entity of such revi-
sion or changes.

Although every effort has been made to ensure accuracy of the information contained in this
manual, Cambridge Technology assumes no responsibility for inadvertent errors. Contents of the
manual are subject to change without notice.

No part of this document may be reproduced or transmitted in any form or by any means, electronic
or mechanical, for any purpose, nor transferred to any other media or language without the written
permission of Cambridge Technology.

Copyright © 2021. Cambridge Technology. All Rights Reserved.
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Using this Manual

Abbreviations

CT Cambridge Technology

SMAPI ScanMaster Application Programming Interface
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Obtaining Technical Assistance

If you encounter a problem:

Review all of the information contained in this manual and consult your technical staff to identify the

issue.

Americas, Asia Pacific
Novanta Headquarters,
Bedford, USA

Phone: +1-781-266-5700

Email: photonics@novanta.com

Europe, Middle East, Africa

Novanta Europe GmbH, Wackersdorf,
Germany

Phone: +49 9431 7984-0
Email: photonics@novanta.com

Milan, Italy
Phone: +39-039-793-710
Email: photonics@novanta.com

China Novanta Sales & Service Office, Novanta Sales & Service Office,

Shenzhen, China Suzhou, China
Phone: +86-755-8280-5395 Phone: +86-512-6283-7080
Email: photonics.china@novanta.com Email: photonics.china@novanta.com

Novanta Service & Sales Office,

Tokyo, Japan

Phone: +81-3-5753-2460 Email:

photonics.japan@novanta.com
Problem reports sent via e-mail can be particularly useful since you can include source code demon-
strating problems, error logs, or other information. Remember to include a brief description of your

hardware configuration (e.g., | am using a ScanMaster Controller to drive a scan head via XY2-100
link), as well as a description of what you expected to happen, and what you observed to happen.
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Introduction

The ScanMaster Application Programming Interface (SMAPI) is a full-featured rapid development lib-
rary designed to develop custom laser scan solutions using Cambridge Technology advanced galvo

scan controllers.

SMAPI comes with a rich set of tools to generate vector images and industry standard symbolic
codes (Barcodes, data matrices, etc.) with minimum effort. It also comes with a communication lib-
rary that seamlessly integrates with Cambridge Technology's SMC laser scanner controllers.

This user manual contains information about the ScanMaster Application Programming Interface to
develop custom laser scanning solutions. It is organized to provide adequate information about the
Programming Interface and the underlying concepts and programming models, helpful for building
a successful custom scanning application.
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Installing the API

Run the “ScanMaster API Installer.exe” by right-clicking on it and selecting “Run as administrator”.
The API Installation wizard will be launched.
. Scandlaster™ AP (=]
Welcome to the ScanMaster™ APl
Setup Wizard

This weizard vall guaddes wou Ehrough the installation of
ScanMecher™ BF,

I & riconumenaded Ehat you ciese ol b sppleations

bafors starking Sahop, This sell ke i possbls bo updsts
ik Gyibirn i slhod hinong b bl your
O,

(Check Mecel b CONbinde.

s

Click Next to begin the installation process.

The wizard will now present the CAMBRIDGE TECHNOLOGY License Agreement.

'ﬁ S(a;Maslen"‘ APl i - o
| - Licerse Mgieement
| ScanMaster AFI Plesae revew e bz s before ntaling Scariaster '™

Press Page Down fo see the rest of the sgreement.
- AMERIOGE TECHNOLDGY LICENSE AGREEMENT ~

This is & legal agreement between ypou [sither an individual or an enaity) and Cambridge
Technology, & Kovanta Company (0T, By nstaling fhe softwere you ore sgreeng o
b benandl by B terma of Bl agresmen.

CT SOFTWARE LICENSE

1. GRAMT OF LICEMSE. CT grans to you the right to install and use ore {1} copy of
Seanlaster ™ AP (e "SOFTWARE") on & computer you own. The SOFTWARE s m -

1F yous accept the terme of the agreement, dick [ Agres o conbinue. Yo must scoept the
Sy perer 10 ransl SoarMasie ™ APL

s [iww ] | o

You are advised to read the terms of the license carefully before proceeding with the installation. If
you decline the license terms, the installation will be terminated. Click | Agree to proceed with the
installation.

On the next screen, Select the folder in which to install ScanMaster APl components.
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£ Scanklaster™ AP - ¥

. Choose installaticn Felder
ScanMaster APl choase e fider r whch i st Scarmssser= 261,

Setup wil rtal Scarblaster ™ AP in B followng fokder,
To wersl @ o cffer e Tokder, ok Bt B Sehect aruther fosder,

Click Mt o oo,

You can accept the default path that the installer suggests; or, to install in a different folder, click the
Browse button and select different folder.

Click Next to proceed with the installation and select the folder in which to install ScanMaster API
Samples.

% Scanklaster™ AP - »

- (hoose Scanblasier™ AP Samples installation Folder
ScanMaster APl choase o fider i whch i st Scarmssser= 261,

Setup will ratal Soarblaster ™ AP Samples 1 the Slowng Slder.
To wersl @ o affer e Tokder, ok Bt Bl Sehect sruther fosded,

Plepme make sure Grat you bave the wite and enecute permssions for the path chomsen,
i yiou wil Pl e Wl b5 comgle B

ik Mt e,

1.&'”:'&:‘

In the next step you can review your settings, and if you want to change any of them, you can go to
previous pages by clicking the Back button.
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£ Scanklaster™ AP

Fieady fo irstall

Chae Irestall by beegen the restallabon.

If you wanl o change any of your instalation settngs, dicr Back. Cho Cancel In
ferminate the instalation,

%mmﬂ )
Sampbes Directory:
Ap Samples

Start Meru - Progras Foider:
‘ScanMasher AFT

Pllsoft [rstall Sysbem w45

<-t|nﬂ|c-d

Click Install to proceed with the installation.
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Obtaining License
Licenses are distributed in two forms:
1. On a properly configured CT SMC scan controller hardware platform

2. Asoftware license file that is tied to a specific computing platform

The CT controller-based licenses are normally configured at the factory based on the sales order.

Software licenses can be obtained through CT technical support after an appropriate sales trans-
action has been executed. For trial purposes, an evaluation license can be activated without CT inter-
action.
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Files Distributed

The APl is implemented in Microsoft C# language and is distributed as Windows .Net assemblies.

DLL name Function
Cti.Hardware.ScanDevice.dll
Cti.Hardware.Extension.SMAPI.dI| Contains the extension Classes and Functions

Cti.Hardware.ScanDevice.Base.dll Contains base classes & functions for the API. Required for API developers.
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Samples Distributed

There are two sample Visual studio solutions each for C# and C++.

The C# solution consists of twenty samples

AdvancedShapesSample
BasicScanMasterSample

DrillingSample

ExtensionShapesSample

I0Sample

JobEditingSample
JobManagementSample
MarkingApplicationSample
RasterMarkingSample
RasterSurfaceMarkingSample
ScriptEditorSample
SerialNumberSample
SerialScriptSample
ShapeCollectionSample
SMAPI|_Test_Suite
SurfaceMarkingSample
SystemCommandsSample
TcpSample
VectorFileMarkingSample

VectorlmageSample

Demonstrates how to use SMAPI shapes for laser marking
Simple demonstration on how to mark a simple shape
Demonstrates basic Drilling and drilling data management

Demonstrates shapes extension API facilities such as drawing bounding boxes around composite

shapes and exploding composite shapes etc..

Demonstrates how to handle IO pins of the controller and using them to control the flow of a mark-
ing application

Demonstrates how to edit and modify saved jobs

Demonstrates how to download, retrieve and delete jobs

A mini marking application with basic drawing capability

Demonstrates Raster marking and related commands

Demonstrates surface marking with raster images

Demonstrates how to edit Scripts and running scripts

Demonstrates serial number marking

Demonstrates how to edit Scripts and running scripts and receiving messages from the controller

Demonstrates how to use shapes and fonts

Demonstrates Surface marking operations and commands

Demonstrates sending and receiving commands from the marking controller
Demonstrates how to communicate to a device via TCP using ScanScript commands
Demonstrates vector file loading and marking with modifications

Demonstrates vector image marking
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Getting Started

The APl is implemented in Microsoft C# language and is distributed as Windows .Net assemblies.
Make sure that the Microsoft .NET Framework 4.8 is installed correctly with your development envir-
onment.

The redistribution folder for the APl can be found at “C:\Users\Public\Documents\ScanMaster Api
Samples\Executable”
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Using API with VS

The following instructions are for Visual Studio. If you use anything other than Visual Studio, you
have to refer to the documentation that comes with your environment.

Start by creating a C# Windows or a Console application using .Net version 4.8.
Copy all the files in the “Redistribution” folder to the project output path.

The redistribution folder for the APl can be found at “C:\Users\Public\Documents\ScanMaster Api
Samples\Executable”

In the project settings add references for the following APl components, which are necessary for API
development:

e Cti.Hardware.ScanDevice.Base.dll
e Cti.Hardware.ScanDevice.dll

Add the following APl Namespaces:

e using Cti.Hardware.ScanDevice
e using Cti.Hardware.ScanDevice.Base

Now you are ready to move on to writing programs with ScanMaster API. The ScanMaster API
Sample programs (Visual Studio solution) demonstrate a wide range of capabilities, most of which
are Windows applications that leverage the classes described in this manual.
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Using Sample code

Distributed samples can be accessed using the start menu by navigating to “Cambridge Technology
SMAPI” and selecting the sample you want to open.

There are two sample Visual studio solutions for C# and C++. Select the desired sample and the solu-
tion will be opened in visual studio. All the samples distributed are well commented and adequate
instructions has been included in the code. You may also find a read-me file in each project folder

describing any additional information or instructions.

Calculator
iii| Calendar
- Cambridge Technology SMAPI
. Open C# ScanMaster APl Samples
. Open C++ ScanMaster APl Samples
ScanMaster AP| Library Documentati...
ScanMaster API Reference Manual

ScanScript Documentation

L [iype here to search
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Overview

The laser marking process involves multiple subsystems and requires precise control, automation,
and connectivity. Successful marking operation requires meticulous tuning and optimization of vari-
ous parameters specific to the system and materials used. Same time managing process data and
parameters for production operations is crucial for the overall efficiency and quality of the marking
process.

SMAPI has been designed with all these key requirements in mind and provides versatile system con-
nectivity ensuring easy integration and quick system development.

The API can be divided into two parts:

e Geometric definitions and Laser Control Library

¢ Communication Gateway

The API collects all these process elements into one container called ScanDocument.

ScanDocument provides all the facilities to define and manage the marking process effortlessly
through the API. It also encapsulates many complex process operations and information while
providing an easy-to-use interface for the programmer.

Communication Gateway

Script Laser \

Parameters

oL |

In a typical solution, you first initialize the Communication Gateway. Once it is initialized, you can
access the Vectorlmage Library by obtaining the unique Scan Document. The ScanDocument serves
as a container to keep all your scan definitions and workflow instructions. In the simplest form, first,
define your Vectorimage and then use the scan script to define how you want the scan operation to
be carried out in the Hardware Controller.
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To define your Vectorimage, first, obtain an image handler from the ScanDocument and add your
vector definitions to it. Vectorlmages support basic geometric shapes, industrial symbolic codes, and
many other geometric operations. It can also accept variable geometric objects such as text serial
numbers or variable barcodes. When you define a variable object, you can change its value inside
your script.

A ScanDocument can hold any number of vector images in the order that you specify them. You also
have the freedom to scan the images in any order you like or use any logic to define whether an
image needs to be scanned or not, using the ScanScript language.
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Communication Gateway

The Communication Gateway allows seamless integration across all the Cambridge Technology scan
controllers. It effectively hides the entire routine housekeeping operations and complex com-
munication processes by logically representing the actual hardware devices in a more manageable
software objects.

To initialize the communication gateway, create a unique ScanDeviceManager object.

// Creates Scan Device Manager instance
ScanDeviceManager scanDeviceManager = new ScanDeviceManager();

ScanDeviceManager Class

The ScanDeviceManager class has been implemented to provide the necessary functionality to com-
municate with the range of Cambridge Technology scan controllers. The ScanDeviceManager class
effectively encapsulates different controller types into one simple interface which provides an easy-
to-use software interface for the API user.

A single instance of ScanDeviceManager is enough to load and manage controllers, create and man-
age ScanDocuments for laser marking, and retrieve status information from the controllers.

To start the communication process with a Controller card, create an instance of the ScanDeviceMan-
ager class and load the configuration data into it. The Load command will try to open the “Con-
figuration.xml” file which contains the controller types it should look for.

// Load the Configuration.xml file of devices
scanDeviceManager.LoadConfiguration();

The Configuration.xml file that comes with the sample code has been pre-configured to load a vir-
tual controller that is capable of estimating cycle time for a given vector scanning. In production
environments, the configuration file may need certain modifications depending on the type of con-
trollers used.

Status Reporting

Status messages are useful in identifying the present state of the operation happening in the con-
troller and knowing whether the last requested operation has been executed successfully. Excep-
tions or faults are also reported in the same manner.
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Status reporting can be achieved by selecting the desired status categories and then querying the
status of the device.

Select the desired status categories first, using the EnabledStatusCategories command

scanDeviceManager.EnabledStatusCategories |= DeviceStatusCategories.ConnectionStatus
| DeviceStatusCategories.ScanningStatus
| DeviceStatusCategories.LaserPositionStatus
| DeviceStatusCategories.MOTFOPosition
| DeviceStatusCategories.MOTF1Position
| DeviceStatusCategories.XY2GalvoStatus

The selected status categories (DeviceStatusCategories) will be monitored now and the status of the
selected categories can be queried using the GetDeviceStatusSnaphot command.

string selectedDeviceName "SMC_DEMO";
DeviceStatusSnapshot stat = scanDeviceManager.GetDeviceStatusSnapshot(selectedDeviceName);

It is possible to add or remove status categories from the ScanDeviceManager object at anytime.

The DeviceStatusChanged event handler can be used to receive status change events from the con-
troller too. Once received, call the GetDeviceStatusSnaphot command to retrieve the status change.

string selectedDeviceName = "SMC_DEMO";

scanDeviceManager.EnabledStatusCategories |= DeviceStatusCategories.ConnectionStatus |
DeviceStatusCategories.ScanningStatus;

scanDeviceManager.DeviceStatusChanged += new EventHandler<DeviceStatusChangedEventArgs>
(scanDeviceManager_DeviceStatusChanged);

private void scanDeviceManager_DeviceStatusChanged(object sender,
DeviceStatusChangedEventArgs e)

if (this.InvokeRequired)

{
this.BeginInvoke(new EventHandler<DeviceStatusChangedEventArgs>(scanDeviceManager_
DeviceStatusChanged), sender, e);

}

else

{
DeviceStatusSnapshot stat = scanDeviceManager.GetDeviceStatusSnapshot(selec-
tedDeviceName);

ScanDeviceManager also supports the following event notifications that could be used to receive
important notifications about the status of the connected controller.
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DeviceListChanged Notifies when a new device is present in the device network or when a device goes offline
DeviceStatusChanged Notifies when the device status change or in error

ScanDeviceGatewayFailed Notifies when the device gateway encounters issues in communicating with devices

Connecting to a Controller

Use the InitializeHardware function to initialize the ScanDeviceManager and start communication
with the controller network. It will take a few milliseconds to initialize the Device Manager and once
completed it will search for the controllers that are available on the network.

scanDeviceManager.InitializeHardware();

// Wait until the manager instance is initialized
Thread.Sleep(1000);

// Search for the available controllers
string[] newDevicelist = null;
newDevicelist = scanDeviceManager.GetDevicelList();

Use the connect command to connect to a selected controller card using the unique name of the con-
troller card.

try
{
scanDeviceManager.Connect(selectedDeviceName);
}
catch (DeviceNotFoundException)
{
//Device could not be found
}
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Graphical Shapes Library

Job Creation.

The ScanDocument provides a user-friendly solution for defining, organizing, and executing vector
scanning operations with ease and simplicity. It offers a streamlined approach that minimizes com-
plexity and facilitates the efficient execution of laser marking jobs. A typical job in the ScanDocu-
ment may include a variety of shapes that need to be marked, along with instructions for executing
the marking process and defining the essential laser parameters

Shapes in ScanDocument are defined using basic geometric primitives, such as lines, arcs, circles,
and rectangles. These shapes are then automatically converted into laser jumps and marks during
the preprocessing stage. This conversion ensures that the shapes are correctly interpreted and
executed by the laser scanning system, resulting in accurate and precise markings.

The instructions or the dynamic behavior of the marking operation is controlled by the ScanScript
scripting language.

Certain applications in laser marking demand additional control and logical decision-making prior to
advancing to the next marking instructions. These scenarios often encompass tasks like serial num-
ber marking, waiting for external digital input signals, or dynamically fetching data from a database
or process to modify the marking content in real-time. To cater to these runtime automation needs,
a specialized scripting language called ScanScript has been created.

ScanScript is a domain-specific language that provides a comprehensive set of tools and func-
tionalities for automating laser scanning processes. With ScanScript, users can efficiently implement
complex logic, perform data manipulation, and seamlessly integrate with external systems or data-
bases. The language offers flexibility and extensibility, empowering users to customize and optimize
their laser scanning operations.
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ScanDocument collect all these process elements in one container, preprocess it to suit the marking
environment and downloads it to the laser scanning controller for laser marking. After downloading
the API can receive status messages from the process as it happens real time.

To create a laser scanning job, first, create a ScanDocument by defining the controller's name and

the units that should be used to process shapes.

scanDocument = scanDeviceManager.CreateScanDocument(selectedDeviceName, DistanceUn-
it.Millimeters, false);

The ScanDocument provides a generalized interface to create laser scanning jobs. Use the ScanDocu-
ment to define the shapes and laser parameters along with the instructions on how to execute the
laser marking operation. ScanDocument will process all that information to create a scanning job file
that will be downloaded to the controller.

Adding Vector images

To add shapes to a ScanDocument, first create a handler to a Vectorimage object and add necessary

shapes in to it.

VectorImage vectorImage = scanDocument.CreateVectorImage("imagel"”, DistanceUnit.Millimeters);
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The Vectorlmage class consists of both static and dynamic shapes and Laser parameters such as tim-
ings, speeds, and delays. Vector image is a container which can be used to define an image for laser
marking. Each vector image may contain many shapes and laser parameters specific to that vector
image. The programmer can control the laser parameters for each shape within the vector image. All
the commands will be processed in the order they are added to the Vectorlmage. Shapes will be
marked in the order they are added, and any laser parameter change will affect until the next
change occurs. So once a parameter is set, it will not change, until changed again explicitly. The beha-
vior resembles a state machine, where the vector image will sequence each operation in the order
they have been specified. Therefore, it is possible to change only the necessary parameters for each

shape and the rest will not be changed.

The final image may contain many vector images or simply one image in simplest form. Since each
vector image can define laser parameters specific to that vector image, the programmer has the free-
dom to combine laser parameters and shapes to organize multiple vector images to meet the final

expectations of the laser marking.

In the following example two vector images are used with different laser power settings to mark and

then increase the contrast of the edges.

Vector Image 1 Vector Image 2
Laser Power = 40% Laser Power = 80%

It is always a best practice to group shapes into different vector images depending on the expected
marking result. As illustrated in the above example the first vector image only contains desired
shapes and laser parameters for the final logo while the second contains the necessary shapes and
laser parameters for increasing the edge contrast of the final marking.

Following example demonstrates how to change laser power for two different shapes within a vector

image.

VectorImage vectorImage = scanDocument.CreateVectorImage("imagel"”, DistanceUnit.Millimeters);
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vectorImage.SetPolyDelay(75);
vectorImage.VariablePolyDelayEnabled = false;
vectorImage.SetPipelineDelay(0);
vectorImage.SetModulationFrequency(1090);
vectorImage.SetChannelOneDutyCycle(50);
vectorImage.SetChannelTwoDutyCycle(5);

// setting laser power to 100% for the following shape marking
vectorImage.SetLaserPowerPercentage(100);

float X = 9; // The x coordinate of the center
float Y = 9; // The y coordinate of the center
float Z = 9; // The z coordinate of the center
float radius = 20; // The radius of the circle
vectorImage.AddCircle(X, Y, Z, radius);

// setting laser power to 50% for the following shape marking
vectorImage.SetLaserPowerPercentage(50);

float X 0; // The x coordinate of the center
float Y = ©; // The y coordinate of the center
float Z = @; // The z coordinate of the center
float radius = 25; // The radius of the circle
vectorImage.AddCircle(X, Y, Z, radius);

// Add the script to the scan document.
scanDocument.Scripts.Add(new ScanningScriptChunk("userScriptl"”, "ScanAll()"));

It is always a best practice to initialize laser parameters for all the vector images. If the laser para-
meters are not defined in a vector image, a default set of laser parameters will be assumed for the
safety of the marking operation.

Adding Scripts

Scan Document requires at least one instruction defining how the marking operation should pro-
ceed. The simplest form of an instruction is the ScanALL() command that tells the marking processor
to mark all the vector images in the ScanDocument in the order they have defined.

// Add the script to the scan document. ScanAll() refers to the default script.
scanDocument.Scripts.Add(new ScanningScriptChunk("userScript"”, "ScanAll()"));

With ScanScript, developers have access to a wide range of functionalities and capabilities to cus-
tomize and automate laser scanning processes according to their specific needs. For detailed inform-
ation and guidance on using ScanScript, please refer to the ScanScript reference manual.
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Using Scan Document

It is important to understand how ScanDocument processes the vector images and executes the
scripts to build a marking job. As discussed in the previous chapters, Vector Images and the script
are the main components that define the final marking job, its behavior, and its operation.

ScanDocument can hold any number of vector images. Vector images contain shapes that are organ-

ized to meet the expected marking results. The script is used to define the marking order and auto-

mate the marking process with various sub-systems. The simplest form of a script is the ScanALL()

command. The ScanALL() command simply sequences all the vector images in the ScanDocument, in

the order they have defined to create a laser marking job. Same time the programmer has the flex-

ibility to define the order of the images that should get laser marked using the script too.

Example - Marking in the order 1 2 3 using ScanALL() command and using the script to mark in 3 2 1

order

VectorImage vectorImagel = scanDocument

it.Millimeters);

VectorImage vectorImage2 = scanDocument

it.Millimeters);

VectorImage vectorImage3 = scanDocument

it.Millimeters);

float X = @; // The x
float Y = 0; // The y
float Z = 9; // The z
float radius = 20; //

vectorImagel.AddCircle(X, Y, Z, radius);

coordinate
coordinate
coordinate
The radius

of the
of the
of the
of the

.CreateVectorImage("imagel", DistanceUn-
.CreateVectorImage("image2", DistanceUn-

.CreateVectorImage("image3", DistanceUn-

center
center
center
circle

X = 10; // The x coordinate of the center

Y

X
Y

10; // The y coordinate of the center
Z = 0; // The z coordinate of the center
radius = 20; // The radius of the circle
vectorImage2.AddCircle(X, Y, Z, radius);

20; // The x coordinate of the center
20; // The y coordinate of the center
Z =0; // The z coordinate of the center
radius = 20; // The radius of the circle
vectorImage3.AddCircle(X, Y, Z, radius);

// Scan the images in the order they have defined
string scriptl =”ScanAll()";

// Scan the images 3 2 1 order
string script2 ="ScanImage(Images.Image3)\nScanImage(Images.Image2)\nScanImage

(Images.Imagel)";

// Add the script to the scan document.
scanDocument.Scripts.Add(new ScanningScriptChunk("userScriptl"”,scriptl));
scanDocument.StartScanning();

ScanMaster APl Ver 4.1 © Cambridge Technology

49



The Script can build complex marking scenarios by automating the marking process with external
sub-systems using built-in operations and logic. Refer ScanMaster APl samples for more detailed
examples of using scripts and vector images.
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ScanDeviceManager

The ScanDeviceManager class provides necessary functionality to communicate with the range of
Cambridge Technology scan controllers. The ScanDeviceManager class effectively encapsulates dif-
ferent controller types in to one simple interface which provides an easy to use software interface
for the APl user.

Properties

EnabledStatusCategories

DeviceClasses

StatusRefreshinterval

Methods

Attach
Clearinterlock

Close

Connect

CreateScanDocument

CreateScanDocumentOffline

DeleteStoredScanDocument

Detach
Disconnect
EnableFastlOMonitoring

GetConfigData
GetDeviceClass

GetDeviceConfigurationData

GetDeviceFriendlyName

GetDevicelist

GetDeviceStatusSnapshot

GetPriorityData
GetStoredScanDocumentList

InitializeHardware
LoadConfiguration

RenameStoredScanDocument

RescanDevices
ResetController
ResetScanners

SendConfigData

SendCorrectionData

SendPriorityData

Gets or sets the status categories that will be monitored
Gets a list of Device Classes of the connected Gateways.

Gets or sets the status refreshing interval in milliseconds.

Attach to a device using the device unique name.

Clears the specified interlock.

Disconnects all the connections and clean up the resources
Connects to the device.

Creates an instance of a ScanDocument bound to the given device.
Creates an instance ScanDocument which is not bound to any device type
Deletes the stored scan document from the specified device

Detach from the specified device without terminating any operations
Disconnect from the device.

Enables fast 10 monitoring for this ScanDeviceManager

Gets a copy of the stored configuration data from the device.

Gets the device class name for the given device

Gets the X, Y and Z configuration values for the device.

Gets the friendly name for the given device

Gets the device names of the available devices

Creates a snapshot of the device status

Gets information from the controller using priority messages.
Returns a list of scan documents stored on the specified device

Initialize the ScanDeviceManager instance.
Loads the configuration and device gateways.

Renames a stored scan document file

Resets the specified device

Resets the scanners attached to the specified device.
Sends device configuration data to the specified device.
Sends correction data to the specified device

Sends a priority data message to a controller.
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SendStreamData

ShowDevicelnformation

ShowDevicePropertyPages

UploadCorrectionFile

LoadConfigurationDataFromScanDevice

CanlLoadConfigurationDataFromScanDevice

Events
DevicelnterlockTriggered

DevicelistChanged
DeviceStatusChanged

ScanDeviceGatewayFailed

Sends streaming data to a marking controller.
Display a dialog showing device information

Display a dialog showing device properties with facility to edit.

Load the configuration data from the specified

device.

Check whether the specified device contains con-

figuration data

Notifies if a interlock for a device is triggered.
Notifies if the device list has an update
Notifies if the device status has changed.

Notifies if a failure in the device communication.
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../SMAPI API/ScanDeviceManager/ScanDeviceManager UploadCorrectionFile.htm
ScanDeviceManager DeviceInterlockTriggered.htm
ScanDeviceManager DeviceListChanged.htm
ScanDeviceManager DeviceStatusChanged.htm
ScanDeviceManager ScanDeviceGatewayFailed.htm

ScanDocument

The ScanDocument provides a generalized interface to create laser scanning jobs. Use the ScanDocu-
ment to define the shapes and laser parameters along with the instructions on how to execute the
laser marking operation. ScanDocument will process all that information to create a scanning job file
that will be downloaded to the controller.

Properties

AfterCompletion
BeforeStart

DataType
DistanceUnit
Iterations
LatestVersion

Offset

PreviewInfo
ScanDocumentName

Scripts
IsSaveAndUseSerailizationState

SerailizationStateSaveDataExpirationTime

TransformMatrix2D

UserName

Methods

AddLaserPropertyVariable

AddScript
AddSerialNumberVariable

ClearVectorlmages

CopyNonScanningParameters

CreateVectorlmage
EmbedFont

GetEstimatedCycleTime

GetVectorlmages
PauseScanning
ResumeScanning
SendCommand
Setlterations

SetLaserPropertyVariableList

SetScanDocumentName

Gets or sets the completion state of the marking system

Gets or sets the starting state of the marking state

Gets the data type of the ScanDocument

Get or set the units used to define marking area and lengths

Gets or sets the number of iterations to run the job

Gets the Version of the ScanDocument

Gets or sets the offset vector to be applied to the whole

Gets or sets the tracing configuration for this job

Gets the name for this ScanDocument

Gets the collection of scripts which are used in the ScanDocument
Gets or Sets the serialization running parameter save and continue status
Gets or Sets the validity time for the saved serialization data

Gets or Sets the 2D transformation matrix

Gets or sets the user name associated with this ScanDocument

Add a variable that holds a set of laser parameters

Add a Script to control the marking

Add a Serial Number variable to ScanDocument.

Clears the Vector Image list from ScanDocument.

Copies all the non Scanning parameters from the given ScanDocument
Create a handler to a vector Image

Embed Fonts to the ScanDocument.

Estimates the cycle time in seconds for the ScanDocument.
Returns the vector image list associated with this ScanDocument
Pauses the present laser scanning operation.

Resume the present laser scanning operation after a Pause.
Sends a priority message to the controller

Sets the number of iterations for this laser marking.

Adds a collection of LaserParameters to this ScanDocument.

Set the name of this ScanDocument.
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SetSerialNumberVariableList

SetUserName

SetVectorlmages
StartScanning
StopScanning

StoreScanDocument

Events

CycleTimeEstimationDataReceived
DocumentScanningStatusChanged
ScriptCommandReceived
ScriptCommandReceivedCom

ScriptMessageReceived

Adds a collection of Serial Number Variables to this Scandocument.
Sets the user name associated with this ScanDocument

Adds a vector image list to this ScanDocument

Start the Laser scanning process on the associated device

Stops the active scanning process associated with this ScanDocument.

Save the ScanDocument on the specified device
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Vector Image

The Vectorlmage class serves as a container for defining an image for laser marking. It includes both
static and dynamic shapes, as well as laser parameters such as timings, speeds, and delays. In laser
marking, it is crucial to have control over the laser parameters and shape geometries in different
orders and sequences. There may be a need for adjustments and fine-tuning of these parameters
and shapes to achieve the desired output. The Vectorimage class is specifically designed to facilitate
such requirements and allow for easier modifications and alterations as needed.

To create the final laser marking image, the Vectorlmage class allows the programmer to add mul-
tiple geometric shapes and images. This can be achieved by first adding the laser parameters to the
vector image, specifying the desired settings for the marking process. Then, the programmer can
add individual shapes that should be marked using the specified laser parameters. This sequence of
defining laser parameters and adding shapes can be repeated until all the necessary shapes are
included in the vector image. This flexible approach allows for the construction of complex laser
marking images with various shapes and customized laser parameters.

The Vectorlmage class follows a set of rules to simplify the laser marking process:

1. All commands added to the Vectorimage will be processed in the order they are added. This
ensures that the desired sequence of operations is maintained.

2. Laser parameters are applied in the order they are defined. When multiple laser parameters
are specified, they will be applied sequentially, allowing for precise control over the marking
process.

3. Once alaser parameter is set, it remains effective until explicitly changed again. This ensures
consistency and avoids the need to repeatedly specify the same parameters for subsequent
shapes.

4. Shapes within the Vectorlmage are marked in the order they are defined. This allows for t he
desired arrangement and positioning of shapes in the final marking image.

5. If no laser parameters are explicitly defined for a shape, a default set of parameters will be
assumed. This ensures that the marking process can still proceed even if specific parameters
are not provided for every shape.

This behavior exhibits a state machine-like characteristic, where the vector image orchestrates the
sequential execution of each operation according to their specified order. The state of the laser will
only change if a parameter is modified. As a result, it is possible to selectively alter the necessary
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parameters for each shape while leaving the remaining parameters unchanged. This approach
enables precise control over the laser marking process by focusing on the specific parameters that
require modification, while keeping the unaffected parameters consistent throughout the operation.

Properties

DistanceUnit

IsStreamed

LayerList

Name

SkyWritingEnabled
VariablePolyDelayEnabled

ImageBoundingBox

Methods

AddArc
AddCircle
AddDot

AddEllipse
AddEllipticalArc
AddDeg3BezierPath
AddPolygon
AddPolyline

AddPrecisionCircle

AddRectangle
AddBarcodeShape

AddDrillShape
AddGroupShape

AddHatchShape
AddRasterlmageShape

AddSpiralShape
AddTextShape

AddDynamicArcTextShape

AddDynamicBarcodeShape

AddDynamicRasterlmageShape

AddDynamicTextShape
AddScannableObject

Clone

Deserialize
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Get the units used for this vector image.

Get or set a value indicating whether the vector image is set to stream
Get or Set the layer list associated with this vector Image

Returns the name of this vector image.

Get or set the Sky Writing status

Get or Set the variable poly delay status for this vector image.

Gets or Sets the bounding box that encloses all the shapes

Adds an Arc to the Vectorlmage

Adds a circle shape to the Vectorlmage

Adds a dot shape to the Vectorimage.

Adds an Ellipse shape to the Vectorlmage

Adds an Elliptical Arc to the Vectorlmage

Adds a degree 3 Bezier shape to the Vectorimage
Adds a line to the Vectorimage

Adds a polygon shape to the vector image

Add an PolylineShape to the Vectorlmage

Adds a circle shape to the Vectorlmage with controlled seg-

mentation correction.

Adds a Rectangle to the Vectorlmage

Adds a specified barcode to vector Image.

Adds a list of dot shapes to the Vectormage

Adds a Group of shapes to the Vectorimage

Adds a Hatch Shape to the Vectorlmage.

Adds a Raster Image Shape to the vector image
Adds a spiral shape to the Vectorimage

Adds a TextShape to the vector image

Adds a DynamicArcTextShape to the vector image
Adds a dynamic barcode shape to the Vectorlmage
Adds a dynamic raster Image shape to the Vectorimage
Adds a dynamic text shape to the Vectorlmage
Adds a new scan object to the vector image

Clone this vector image in to a new object

Restore a serialized copy of a vector image


../SMAPI API/VectorImage/VectorImage AddDynamicRasterImageShape.htm

Serialize
DisableWobble
EnableWobble

Export
GetTotalCycleTime
GetEstimatedCycleTime

SetBreakAngle
SetChannelOneDutyCycle

SetChannelTwoDutyCycle

SetjJumpDelay
SetJumpSpeed

SetLaserOffDelay
SetLaserOnDelay

SetLaserPowerPercentage

SetLaserProperties
SetLaserPropertyVariable
SetMarkDelay

SetMarkSpeed
SetMaxRadialError

SetModulationFrequency

SetPipelineDelay
SetPolyDelay

SetPulseWaveform

SetRepeatCount

SetVelocityCompensationMode

ModifyDigitalPort
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Creates a serialized copy of this vector image
Disables the wobble function for this vector image.
Enables the wobble function for the vector image.
Exports this vector image to a file or a byte array
Gets the cycle time in seconds for the Vectorlmage.

Estimates the cycle time in seconds for the Vectorimage

Sets the modulation duty cycle for the Channel One
Sets the modulation duty cycle for the Channel two
Sets the Jump Delay for the marking

Sets the laser Jump Speed for the marking.

Sets the Laser Off Delay for the marking

Sets the Laser On Delay for the marking

Sets the laser power as a percentage for the marking

Sets laser parameters

Sets the Mark Delay for the marking

Sets the laser speed for the marking

Sets the max radial error for the marking
Sets the modulation frequency in kHz
Sets the PipeLineDelay for the marking
Sets the PolyDelay for the marking

Pulse wave form selection for fiber lasers

Sets the number of repetitions for the marking

Sets the Velocity compensation parameters for the marking

Modify the specified digital port status


../SMAPI API/VectorImage/VectorImage GetTotalCycleTime.htm
../SMAPI API/VectorImage/VectorImage GetEstimatedCycleTime.htm
../SMAPI API/VectorImage/VectorImage ModifyDigitalPort.htm

Working with Shapes

SMAPI shapes library provides a variety of primitive and special shapes, specially developed for cre-
ating laser marking images. The primitive shapes are mainly basic shapes like rectangles, circles etc.,
while the special shapes are for developing industry standard laser marking shapes like barcodes,
Data matrixes, Serial numbers etc.

All the shapes with required laser making parameters can be defined using the Scan Image class in
SMAPI. Following shapes are available.

Hatch Shape Dedicated Hatch shape to define hatching regions

Barcode Shape Contains industry standard barcode types and

Drill Shape Optimized for laser drilling via holes and other lase drilling applications
Text Shape Optimized for text marking

Spiral Shape Creates a spiral shape for laser scanning

Raster Image Shape Creates a Raster Image Shape

Dynamic Shapes

Dynamic shapes are mainly tailored for Automation and process integration applications where
SMAPI supports various inputs and connectivity with outside systems.

DynamicText Shape
Dynamic Arc Text Shape

Dynamic barcode shape
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Barcode Shape

SMAPI barcode shapes provides an easy-to-use interface to configure and laser mark barcodes. The
interface when combined with laser parameters, will provide a flexible interface to control the laser
scanning properties resulting best results for machine readable requirements. The Barcode shape
will optimize all the parameters for example, hatching line directions, scanning directions and edge
enhancing features automatically while providing a single and easy to use interface for the

developer.
Supporter Barcodes

DataMatrixBarcodeShape

LinearBarcodeShape

QRCodeBarcodeShape

MicroQRCodeBarcodeShape

PdfBarcodeShape
MacroPdfBarcodeShape
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DataMatrix barcode shape
LinearBarcode Shape

QR CodeBarcode Shape
Micro QR CodeBarcode Shape
PDF barcode shape

Macro PDF barcode shape



Drill Shape

SMAPI Drill shape provides an easy-to-use interface for building a complete laser drilling operation.
A successful laser drilling operation requires careful control of laser power and beam steering pat-
terns to interact in a strict time window. The complete control of the laser power and syn-
chronization of the galvo movements are precisely handled by the CTI controllers while defining and
fine-tuning the required parameters for the operation are managed using the SMAPI drill shape
object.

DrillShape()

DrillShape(ControlledDrillPattern pattern)
DrillShape(JumpAndFireDrillShapePattern pattern)
DrillShape(IEnumerable<jumpAndFireDrillShapePattern> patterns)
DrillShape(JumpAndDrillShapePattern pattern)
DrillShape(IEnumerable<jumpAndDrillShapePattern> patterns)

DrillShape(IEnumerable<ControlledDrillPattern> patterns, DrillPatternExecuteMode mode)

Properties

PatternExecutionMode

ShapeType

Methods

AddCirclePoint
AddJumpAndDrillPoint
AddPointAndShootPoint
AddSpiralPoint

Clone
DrillShapeBounday
MoveShape
RotateShape

ScaleShape
SetPattern

Gets how the patterns will be applied during laser drilling. ( Read Only)
Gets the shape type of the Drill shape.

Add a circle drill point.

Adds a Jump and drill point to the drill shape

Adds a Point and Shoot point to the drill shape.

Adds a Spiral Point to the drill shape.

Creates a new object that is an exact copy of the current instance

Compute the minimum bounding rectangle covering all the drill points
Moves the drill shape by given displacement in X and Y direction.

Rotates the drill shape by a given angle with respect to the reference point.
Scales the drill shape by specified scaling factors in X and Y directions.

Sets a drill pattern to this drill shape.

A Drill point should be defined with a pattern associated with it. SMAPI supports four drilling pat-
terns. These patterns are further divided into two groups depending on how the hardware controls

the galvo movements for each jump of the drill pattern.

Unstructured jump patterns

JumpAndDrillShapePattern Optimized for high throughput with laser power control
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DrillShape AddJumpAndDrillPoint.htm

Structured jump patterns

Point and shoot Velocity controlled jumps with adjustable pulse parameters
Circle Velocity controlled jumps with circular scanning pattern
Spiral Velocity controlled jumps with spiral scanning pattern

To create a drill shape, first define the drill pattern and then add the points to the shape. There is no
upper limit for the number of points a drill shape can handle, but it is always a best practice to use
different Drill shapes for different drill patterns.

DistanceUnit drillUnits = DistanceUnit.Millimeters;

scanDocument = scanDeviceManager.CreateScanDocument("Cntrl_1", drillUnits, false);

if (scanDocument != null)

{
VectorImage vectorImage = GetNewVectorImage();
int markdelayInUsec = 200;
int polydelayInUsec = 75;

int JumpDelay = 10;
int JumpSpeed = 10;
int LaserOnDelay = 5;
int LaserOffDelay = 5;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays
vectorImage.SetLaserOnDelay(LaserOnDelay);
vectorImage.SetLaserOffDelay(LaserOffDelay);

bool pulsemode = false;
PointAndShootDrillShapePattern pointandShootPattern = new PointAndShootDrillShapePattern
OF

pointandShootPattern.UsePulseBurstMode = pulsemode;

// Create a Drill Pulse
DrillPulse pulsel = new DrillPulse(2.5f, 2.5f, 5);

pointandShootPattern.AddDrillPulse(pulsel);

//Create a drill shape.
DrillShape drillShape = new DrillShape();
drillShape.SetPattern(pointandShootPattern);

//Add drill Points to the drill shape
drillShape.AddPointAndShootPoint (0, 0, 0);
drillShape.AddPointAndShootPoint (10, 10, 0);
drillShape.AddPointAndShootPoint (20, 20, 0);
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// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);

// Enable Lightning II galvo error checking in case of a fault -- single head system
string CLM Drilling = "Laser.GalvoErrorCheckEnable(0x0022, 0x0022)";

// Alternatively, a dual head system instead
// string CLM_Drilling = Laser.GalvoErrorCheckEnable(0x2222, 0x2222)

CLM_Drilling += "ScanAll()\n";
scanDocument.Scripts.Add(new ScanningScriptChunk("SC_CL_DRILLING", CLM_Drilling));

try
{

scanDocument.StartScanning();

}
catch

{
}

There is no upper limit for the number of points a drill shape can handle, but it is always a best prac-
tice to use different Drill shapes for different drill patterns.
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Point And Shoot Drill Shape Pattern

The Point and shoot drill pattern, moves the laser beam to each specified point, in the order they
have been defined, and fires the laser. All the jumps and drills are velocity controlled so the pattern
permits a higher accuracy drilling with greater repeatability.

PointAndShootDrillShapePattern

Properties
LaserOnTime Get or Set the laser on time
LaserParameters Laser parameters to use
DrillPulseList

UsePulseBurstMode

Methods

AddDrillPulse(DrillPulse pulse)
ClearDrillPulse()
DeleteDrillPulse(DrillPulse pulse)

DistanceUnit drillUnits = DistanceUnit.Millimeters;

scanDocument = scanDeviceManager.CreateScanDocument("Cntrl_1", drillUnits, false);

if (scanDocument != null)

{
VectorImage vectorImage = GetNewVectorImage();
int markdelayInUsec = 200;
int polydelayInUsec = 75;

int JumpDelay = 10;
int JumpSpeed = 10;
int LaserOnDelay = 5;
int LaserOffDelay = 5;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays

vectorImage.SetLaserOnDelay(LaserOnDelay);
vectorImage.SetLaserOffDelay(LaserOffDelay);
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bool pulsemode = false;
PointAndShootDrillShapePattern pointandShootPattern = new PointAndShootDrillShapePattern
OF

pointandShootPattern.UsePulseBurstMode = pulsemode;

// Create a Drill Pulse
DrillPulse pulsel = new DrillPulse(2.5f, 2.5f, 5);

pointandShootPattern.AddDrillPulse(pulsel);

//Create a drill shape.
DrillShape drillShape = new DrillShape();
drillShape.SetPattern(pointandShootPattern);

//Add drill Points to the drill shape
drillShape.AddPointAndShootPoint (9, 0, 0);
drillShape.AddPointAndShootPoint (10, 10, 0);
drillShape.AddPointAndShootPoint (20, 20, 9);

// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);

// Enable Lightning II galvo error checking in case of a fault -- single head system
string CLM_Drilling = "Laser.GalvoErrorCheckEnable(0x0022, ©x0022)";

// Alternatively, a dual head system instead
// string CLM_Drilling = Laser.GalvoErrorCheckEnable(0x2222, 0x2222)

CLM_Drilling += "ScanAll()\n";
scanDocument.Scripts.Add(new ScanningScriptChunk("SC_CL_DRILLING", CLM_Drilling));

try
{

scanDocument.StartScanning();
}
catch

{
}

ScanMaster APl Ver 4.1 © Cambridge Technology



Spiral Drill Shape Pattern

The spiral drill pattern moves the laser beam in a spiral curve at each drilling location, in the order
they have been defined. The pattern can be configured to scan clockwise or anti clockwise, define a
pitch and specify a start circle and an end circle with number of turns to scan.

—> Fiteh - Quter Circle
// Angle
Inner Circle

All the jumps and drills are velocity controlled so the pattern permits a higher accuracy drilling with
greater repeatability.

SpiralDrillShapePattern

Properties
Angle Get or Set the starting angle of the spiral pattern.
Clockwise Get or Set the direction of rotation of the spiral.
InnerRadius Get or Set the inner radius of the spiral.
InnerRotations Gets or Sets the inner rotations of the spiral.
OuterRadius Gets or Sets the outer radius of the spiral.
OuterRotations Gets or Sets the outer rotations of the spiral.
Outwards Gets or Sets whether the drilling direction should be outwards or inwards.
Pitch Gets or Sets the pitch of the spiral drill shape.
ReturnToStart Gets or Sets whether the drilling operation should continue backwards

DistanceUnit drillUnits = DistanceUnit.Millimeters;
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scanDocument = scanDeviceManager.CreateScanDocument (GetselectedDeviceUniqueName
(), drillUnits, false);

if (scanDocument != null)

{
VectorImage vectorImage = GetNewVectorImage();
int markdelayInUsec = 200;
int polydelayInUsec = 75;

int JumpDelay = 10;
int JumpSpeed = 10;
int LaserOnDelay = 5;
int LaserOffDelay = 5;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays
vectorImage.SetLaserOnDelay(LaserOnDelay);
vectorImage.SetLaserOffDelay(LaserOffDelay);

SpiralDrillShapePattern spiralDrilPat = new SpiralDrillShapePattern();
spiralDrilPat.Clockwise = true;

spiralDrilPat.Angle = 0;

spiralDrilPat.InnerRadius = 5;

spiralDrilPat.InnerRotations = 2;

spiralDrilPat.OuterRadius = 10;

spiralDrilPat.OuterRotations = 2;

spiralDrilPat.Outwards = false;

spiralDrilPat.Pitch = 1;

spiralDrilPat.ReturnToStart = false;

//Create a drill shape.
DrillShape drillShape = new DrillShape();
drillShape.SetPattern(spiralDrilPat);

//Add spiral Points to the drill shape
drillShape.AddSpiralPoint(0, 9, 0);
drillShape.AddSpiralPoint (10, 10, 0);
drillShape.AddSpiralPoint(20, 20, 9);

// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);
scanDocument.Scripts.Add(DefautScript());
try

{

}

catch

{
¥

scanDocument.StartScanning();
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Circle Drill Shape Pattern

The circle drill pattern, moves the laser beam in a circular motion at each drilling location, in the

order they have been defined. The pattern can be configured to have multiple turns per drilling

circle, multiple concentric circles within the drilling circle, and can be choose to scan clock wise or

anti clock wise.

All the jumps and drills are velocity controlled so the pattern permits a higher accuracy drilling with

greater repeatability.

CircleDrillShapePattern

Properties

DeltaRadius

IsClockwise

IsConcentricCirclesEnabled

MaxRadius

MinRadius

RevsPerCircle

UsePointRadiusAsMaxRadius

Get or Set the difference of the radii for each consecutive circles
Get or Set the scanning direction for the circle drill shape pattern.
Get or Set whether the concentric circles are enabled

Get or Set a maximum radius of the concentric circles

Get or Set the minimum radius of the concentric circles

Get or Set the number of times a circle should be scanned

Get or Set whether the Max radius of the drill circles should be

set to the value defined by the radius of each drill point

DistanceUnit drillUnits = DistanceUnit.Millimeters;

scanDocument = scanDeviceManager.CreateScanDocument (GetselectedDeviceUniqueName(), drillUn-
its, false);

if (scanDocument != null)

{

VectorImage vectorImage = GetNewVectorImage();

int
int
int
int
int
int

markdelayInUsec
polydelayInUsec
JumpDelay = 10;
JumpSpeed = 10;
LaserOnDelay = 5;
LaserOffDelay = 5;

200;
75;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays
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vectorImage.SetLaserOnDelay(LaserOnDelay);
vectorImage.SetLaserOffDelay(LaserOffDelay);

CircleDrillShapePattern circleDrilPat = new CircleDrillShapePattern();

circleDrilPat.DeltaRadius = 1;
circleDrilPat.IsClockwise = false;
circleDrilPat.IsConcentricCirclesEnabled = true;
circleDrilPat.MaxRadius = 6;
circleDrilPat.MinRadius = 2;
circleDrilPat.RevsPerCircle = 1;
circleDrilPat.UsePointRadiusAsMaxRadius = false;

//Create a spiral shape.
DrillShape drillShape = new DrillShape();
drillShape.SetPattern(circleDrilPat);

drillShape.AddCirclePoint(0, 0, 0, 10);
drillShape.AddCirclePoint (10, 10, 0, 10);
drillShape.AddCirclePoint (20, 20, 0, 10);
// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);

scanDocument.Scripts.Add(new ScanningScriptChunk("SC_CL_DRILLING", "ScanAll()"));

try

{

}
catch

{
}

scanDocument.StartScanning();
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Jump And Drill Shape Pattern

The jump and drill pattern, moves the laser beam to each specified point, in the order they have
been defined, and fires the laser. The jumps are executed with the maximum speed possible, and
the controllers will then fire the laser, using an open loop control configuration or a closed loop con-
trol configuration.

JumpAndDrillShapePattern Creates the Jump and fire drill shape pattern
Properties
DrillPulseList Get or Set the pulse list associated with this Jump and Fire Drill shape pattern
LaserModulationDelay Get or Set the laser modulation delay.
LaserOffLag Get or Set the Laser off lag.
LaserPulseSkew Get or Set the pulse skew
PulseWidth1 Get or Set the laser 1 pulse width.
PulseWidth2 Get or Set the laser 2 pulse width.
UsePulseBurstMode Get or set the pulse bust mode status
Methods
AddDrillPulse Adds a laser pulse configuration to be used with bust mode operation.
DeleteDrillPulse Delete a laser pulse configuration from the list of pulses

The laser properties are changed at each drill point according to the parameters defined in the pat-
tern. The pattern support two laser modulation signals, which can be individually controlled, to per-
form the drilling operation. The timing relationship of the controllable parameters of the jump and
drill pattern can be defined as given in the following timing diagram.

Laser On Time
Laser Mod Pulse 1
Delay Width
Pulse Laser Off
Skew ¢ ’ - Lag
Pulse 2
Width
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DrillPulse.htm
DrillPulse.htm

Laser Mod Delay Laser modulation delay in milli seconds

Pulse 1 Width The width of the laser 1 modulation pulse
Pulse Skew The delay between the two laser modulation signals
Pulse 2 Width The width of the laser 2 modulation pulse
Laser Off Lag Delay before switching laser on signal, off

The laser on time is derived using the sum of all the above parameters.

Apart from the jump and drill operation the pattern supports a burst mode where the laser will be
fired several specified number of pulses, once reaching the drilling point. In burst mode the number
of laser pulses and the laser on off times can be specified.

Open loop mode

In the open loop mode, the laser will be fired after a calibrated jump waiting time for each length of
the jumps performed. The jump time will be calculated using a jump time calibration table which
should be built before any drilling operation. The controllers can generate the calibration table auto-
matically upon sending a command and does not need repeated calibrations unless the accuracy
drifts. To configure the open loop mode of operation, insert the following commands in the
ScanScript.

Laser.GalvoErrorCheckEnable(0x0022, 0x0022)

System.CalibrateJumpTime()

System.EnableSettleChecking(SettleCheckMode.AfterFiring, SettleCheckPort.UseGSBusChannelStatus, 0x0066, 0x0066, 10000, 80)

Following sample outlines the commands used to configure the open loop mode of operation in
ScanScript.

DistanceUnit drillUnits = DistanceUnit.Millimeters;

scanDocument = scanDeviceManager.CreateScanDocument("Cntrl_1", drillUnits, false);

if (scanDocument != null)

{
VectorImage vectorImage = GetNewVectorImage();
int markdelayInUsec = 200;
int polydelayInUsec = 75;

int JumpDelay = 10;
int JumpSpeed = 10;
int LaserOnDelay = 5;
int LaserOffDelay = 5;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays
vectorImage.SetLaserOnDelay(LaserOnDelay);
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vectorImage.SetLaserOffDelay(LaserOffDelay);

bool pulsemode = false;
JumpAndDrillShapePattern jumpandDrillPattern = new JumpAndDrillShapePattern((float)2.5,
(float)2.5, 14, 1, 2, pulsemode);

// Create a Drill Pulse
DrillPulse pulsel = new DrillPulse(2.5f, 2.5f, 5);

jumpandDrillPattern.AddDrillPulse(pulsel);

//Create a drill shape.
DrillShape drillShape = new DrillShape();
drillShape.SetPattern(jumpandDrillPattern);

//Add drill Points to the drill shape
drillShape.AddJumpAndDrillPoint(0, 0, 0);
drillShape.AddJumpAndDrillPoint(10, 10, 0);
drillShape.AddJumpAndDrillPoint (20, 20, 0);

// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);

// Enable Lightning II galvo error checking in case of a fault -- single head system
string CLM_Drilling = "Laser.GalvoErrorCheckEnable(0x0022, ©x0022)";

// Alternatively, a dual head system instead
// string CLM_Drilling = Laser.GalvoErrorCheckEnable(0x2222, 0x2222)

// Open Loop mode using JumpAndFire requires a jump time calibration to be performed at
least once before the drilling operation

// Only needed periodically to maintain accuracy

CLM_Drilling += "System.CalibrateJumpTime()\n";

// Open Loop mode drilling we verify after firing the laser. This settle checks a single
Lightning II scan head system

CLM_Drilling += "System.EnableSettleChecking(SettleCheckMode.AfterFiring, SettleCheck-
Port.UseGSBusChannelStatus, 0x0066, 0x0066, 10000, 80)\n";

// Alternatively this settle checks a dual Lightning II scan head system instead
// CLM Drilling += "System.EnableSettleChecking(SettleCheckMode.AfterFiring, SettleCheck-
Port.UseGSBusChannelStatus, 0x6666, 0x6666, 10000, 80)\n";

CLM_Drilling += "ScanAll()\n";
scanDocument.Scripts.Add(new ScanningScriptChunk("SC_CL_DRILLING", CLM_Drilling));

try

{

}
catch

{
}

scanDocument.StartScanning();
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Closed loop mode

In the closed loop mode, the laser will be fired after performing a position check at the end of each
jump operation. The jumps are executed with the maximum speed possible, and the controllers will
then check the position to confirm whether the galvos are accurately settled and positioned on the
drilling point, before firing the laser. To configure the closed loop mode of operation, insert the fol-
lowing commands in the ScanScript.

Laser.GalvoErrorCheckEnable(0x0022, 0x0022)
System.EnableSettleChecking(SettleCheckMode.BeforeFiring, SettleCheckPort.UseGSBusChannelStatus, 0x0066, 0x0066, 10000, 80)

Following sample outlines the commands used to build the jump time calibration table in ScanScript.

DistanceUnit drillUnits = DistanceUnit.Millimeters;
scanDocument = scanDeviceManager.CreateScanDocument("Cntrl_1", drillUnits, false);

if (scanDocument != null)

{

VectorImage vectorImage = GetNewVectorImage();

int markdelayInUsec = 200;
int polydelayInUsec = 75;
int JumpDelay = 10;

int JumpSpeed = 10;

int LaserOnDelay = 5;

int LaserOffDelay = 5;

vectorImage.SetJumpDelay(JumpDelay);
vectorImage.SetMarkDelay(markdelayInUsec);
vectorImage.SetPolyDelay(polydelayInUsec);
vectorImage.SetJumpSpeed(JumpSpeed);

//Set Laser Delays

vectorImage.SetLaserOnDelay(LaserOnDelay);
vectorImage.SetLaserOffDelay(LaserOffDelay);

bool pulsemode = false;
JumpAndDrillShapePattern jumpandDrillPattern = new JumpAndDrillShapePattern((float)2.5,
(float)2.5, 14, 1, 2, pulsemode);

// Create a Drill Pulse
DrillPulse pulsel = new DrillPulse(2.5f, 2.5f, 5);

jumpandDrillPattern.AddDrillPulse(pulsel);
//Create a drill shape.

DrillShape drillShape = new DrillShape();
drillShape.SetPattern(jumpandDrillPattern);

//Add drill Points to the drill shape
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drillShape.AddJumpAndDrillPoint(0, 0, 0);
drillShape.AddJumpAndDrillPoint(10, 10, ©0);
drillShape.AddJumpAndDrillPoint(20, 20, 0);

// Add the Drill shape to vector image
vectorImage.AddDrill(drillShape);

// Enable Lightning II galvo error checking in case of a fault -- single head system
// string CLM_Drilling = "Laser.GalvoErrorCheckEnable(0x0022, 0x0022)\n";

string CLM Drilling = defualtScriptlLogging;
CLM_Drilling += "Laser.GalvoErrorCheckEnable(0x0022, 0x0022)\n";

// Alternatively, a dual head system instead
// string CLM_Drilling = "Laser.GalvoErrorCheckEnable(0x2222, ©x2222)\n"

// Closed Loop mode drilling so Enable galvo settle checking. This settle checks a
single Lightning II scan head system

CLM_Drilling += "System.EnableSettleChecking(SettleCheckMode.BeforeFiring, SettleCheck-
Port.UseGSBusChannelStatus, 0x0066, 0x0066, 10000, 80)\n";

// Alternatively this settle checks a dual Lightning II scan head system instead

// CLM Drilling += "System.EnableSettleChecking(SettleCheckMode.BeforeFiring, SettleCheck-
Port.UseGSBusChannelStatus, 0x6666, 0x6666, 10000, 80)\n";

CLM_Drilling += "ScanAll()\n";
scanDocument.Scripts.Add(new ScanningScriptChunk("SC_CL_DRILLING", CLM_Drilling));

try

{

}
catch

{
}

scanDocument.StartScanning();
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Hatch Shape

Hatching enhances contrast or accentuates the inner area of a shape or text during laser marking. It

involves filling the shape with closely spaced parallel lines, which are oriented and patterned accord-

ing to specified parameters. Different combinations of hatching patterns and parameters yield vary-

ing results on different materials. By selecting and fine-tuning these parameters, one can achieve

optimal marking outcomes.

i

Circle Shape 1 —,

Circle Shape 2

Hatching is a complex operation. To minimize workload and calculations required to define a hatch-
ing, SMAPI offers a dedicated shape that handles hatching.

Properties
BoundaryShapelList Gets the list of boundary shapes
HatchPatternList Gets a list of HatchPatterns bound to the HatchShape.
Methods
AddArc Adds an Arc to the HatchShape.
AddArc2D Adds an Arc to the HatchShape (2D)
AddCircle Adds a circle shape to the HatchShape
AddCircle2D Adds a 2D circle shape to the HatchShape

AddDeg3Bezier
AddEllipse

AddEllipse2D
AddEllipticalArc

AddEllipticalArc2D
AddLine

AddLine2D
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Adds a degree 3 Bezier shape to the HatchShape
Adds an Ellipse shape to the HatchShape

Adds an 2D Ellipse shape to the HatchShape
Adds an Elliptical Arc to the HatchShape

Adds an 2D Elliptical Arc to the HatchShape
Adds a line to the HatchShape

Adds a 2D line to the HatchShape


HatchShape AddArc2D.htm

AddPolygon
AddPolyline
AddRectangle

AddRectangle2D
AddHatchPattern

AddHatchPatternHelixFilling

AddHatchPatternLine

AddHatchPatternOffsetFilling
AddHatchPatternOffsetinOut
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Adds a polygon shape to theHatchShape

Add an PolylineShape to the Vectorimage

Adds a Rectangle to the HatchShape

Adds a 2D Rectangle to the HatchShape

Adds a Hatching pattern to the Hatch Shape.

Adds a Helix filling pattern to the hatch shape

Adds a Line filling pattern to the hatch shape

Adds a Offset Filling pattern to the hatch shape
Adds a OffsetInOut Filling pattern to the hatch shape



Text Shape

The text shape has been developed to translate fonts and optimize them specifically for laser mark-

ing. Laser marking involves multiple intricate steps and operations, including font glyph translation,

curve fitting, hatching, transformations, and more. The shape simplifies these complexities by incor-

porating built-in algorithms, providing a programmer-friendly interface.

Properties

Angle

Characters

DotDurationMicroseconds

HatchPatternList

HorizontalAlign
ItalicAngle
Kerning
LineSpace

LineSpaceStyle
Location

Scalex
Scaley
TextBoxHeight
TextBoxWidth

TransformationMatrix

VerticalAlign

WordWrap

Methods

AddHatchPattern

AddHatchPatternHelixFilling

AddHatchPatternLine

AddHatchPatternOffsetFilling

AddHatchPatternOffsetinOut

AddText

ClearHatchPatterns
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Gets or Sets the angle of the text shape.

Gets the list of characters in the shape.

Gets or sets the length of time (in microseconds) the laser will stay on for a dot
in special dotted fonts

Gets the associated Hatch pattern list for the shape.

Gets or sets the horizontal alignment of the text.

Gets or sets the slant angle of the characters.

Gets or set whether the kerning adjustment is enabled

Gets or sets the line height of the text

Gets or sets how the line space height should be interpreted.

Gets or Sets the location of the text shape.

Gets or sets the percentage scaling in the X axis direction.

Gets or sets the percentage scaling in the Y axis direction.

Gets or sets the height of the boundary box for the shape.

Gets or sets the width of the boundary box for the shape.

Gets or sets the transform matrix used to transform the text shape.
Gets or sets the vertical alignment of the text inside the text box.

Gets or sets whether long words should be broken and wrapped onto the next

line.

Adds a hatch pattern to the shape

Adds a helix type pattern to the shape

Adds a Line type pattern to the shape

Adds an Offset filling type pattern to the shape

Adds an Offset In Out filling type pattern to the shape
Add Text to the shape

Clears all the associated hatch patterns from the shape



Spiral Shape

The spiral shape creates a spiral curve for laser marking. The shape can be configured to scan clock-
wise or anti clockwise, define a pitch and specify a start circle and an end circle with number of turns
to scan.

QOuter Cir