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Newport Corporation 
Newport Laser Control System 

Software License Agreement for Customer 

LICENSE AND PROTECTION 

License Grant. Newport Corporation ('Newport") grants to You, and You purchase, subject to the following terms 
and conditions, a nonexclusive, nontransferable right to use the accompanying copy of Software (in object code form 
only). Each copy of the software may be used by a single operator on a single computer (i.e. with a single CPU) solely 
for your use. You may not reverse engineer, decompile, or disassemble the software, system files, or data files. All 
rights in the software shall remain with Newport, unless otherwise agreed to in writing. 

Protection of Software. Software being sold or transferred hereunder is proprietary and confidential, having been 
developed by Newport or an affiliate. You agree to take all reasonable steps to protect the Software and 
Documentation from unauthorized copying, use, or unauthorized disclosure to third persons. The Software source 
code represents and embodies trade secrets of Newport and/or its licensors. The source code and embodied trade 
secrets are not licensed to You and any modification, addition, or deletion is strictly prohibited. You agree not to 
sublease, rent, transfer or disassemble, decompile, or otherwise reverse engineer the Software or the files for any reason 
such as to discover the source code, architecture and/or the trade secrets contained in the source code, or the system. 

Copies and Adaptations. You may make or authorize the making of copies or adaptations of the Software provided 
that any new copy or adaptation is created as an essential step in the utilization of the Software and is used in no other 
manner, or is for archival purposes only to back-up use of the Software. All proprietary rights notices must be 
faithfully reproduced and included on all copies and adaptations. All such software and all copies or modifications 
thereof are or shall become the property of Newport. 

Ownership. Ownership of, title to, the Software and Documentation (including any adaptations or copies) shall be 
held by Newport andlor its licensors. Copies are provided to You only to allow You to exercise your rights under the 
License. Only the License is purchased by You. 

Restrictions. You agree not to rent, lease, sublicense, distribute, transfer, copy, reproduce, display, modify, or time 
share the Software or Documentation or disclose Confidential Information without prior written consent from Newport. 

Transfer of License. You may transfer this License to another person or entity if You obtain prior written approval of 
Newport. Newport will require, in writing, the name and address of the proposed transferee and the transferee must 
agree in writing to be bound by this Agreement. If Newport approves the transfer of License, You agree to transfer all 
copies of the Software and Documentation, including any copies or adaptations You have made. 

T e n  This License is effective from the date of the Contract of which the License is party, and will remain in force 
until terminated. You may terminate this License at any time by destroying the Documentation and the Software 
together will all copies and adaptations provided you give Newport a written notice identifying the date, time, place 
and subject matter destroyed. This License shall also automatically terminate if You breach any of the terms or 
conditions of the License. You agree to destroy the original and all adaptations or copies of the Software and 
Documentation, or to return them to Newport within 10 days of termination of this License. Newport reserves the right 
to conduct an audit to verify that software has been expunged or destroyed. 

Export Restrictions. You agree that you will not export or re-export the Software to any country, person, entity or 
end user subject to U.S. export restrictions. You specifically agree not to export or re-export the Software: (i) to any 
country to which the U.S. has embargoed or restricted the export of goods or services, or to any national of any such 
country, wherever located, who intends to transmit or transport the products back to such country; (ii) to any end-user 
who you know or have reason to know will utilize the Software or portion thereof in the design, development or 
production of nuclear, chemical or biological weapons; or (iii) to any end-user who has been prohibited from 
participating in U.S. export transactions by any federal agency of the U.S. government. You agree to defend, 
indemnify, and hold harmless Newport from and against any claim, loss liability, expense, or damage (including liens 
or legal fees) incurred by Company with respect to any export or reexport activities contrary to the foregoing 
instructions. 
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9. U.S. Government Restricted Rights. The Software and related documentation is provided with RESTRICTED 
RIGHTS. Use, duplication, or disclosure by the U.S. Government is subject to restrictions as set forth in subparagraph 
(c)(l)(ii) of the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013. 
Contractor/manufacturer is Newport Corporation, 1791 Deere Ave., I ~ n e ,  California 92606. 

10. Limitations and Disclaimers of Warranty. THE SOFTWARE IS PROVIDED, LICENSED AND SOLD "AS IS" 
WITH ALL FAULTS AND CUSTOMER ASSUMES ALL OTHER COSTS AND EXPENSES OF ALTERATION 
OR CORRECTION.LICENS0R DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING BUT 
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. THE LICENSOR DOES NOT WARRANT THAT THE DOCUMENTATION, 
PROGRAMS OR MANUALS WILL BE ERROR FREE OR WILL OPERATE WITHOUT INTERRUPTION. THE 
LIABILITY OF THE LICENSOR, IF ANY, TO ANY PERSON FOR SPECIFIC PERFORMANCE OR DAMAGES 
RELATING TO ANY ALLEGEDLY DEFECTIVE PRODUCT OR SERVICE THEREOF WILL BE LIMITED TO 
THE ACTUAL PRICE PAID BY THE CLAIMANT FOR SUCH PRODUCT AND WILL IN NO EVENT INCLUDE 
ACTUAL, INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OF ANY KIND, EVEN IF THE 
LICENSOR HAS BEEN INFORMED IN ADVANCE OF THE POSSIBILITY OF SUCH DAMAGES. 

02000 Newport Corporation 
San Luis Obispo, California, USA 
Printed 15-Sep-00 
Rev. B 
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C H A P T E R  1 

General Information 

1 .I Introduction 
This manual describes the features of the Newport Laser Control System software 
and also briefly describes how to set up and run a typical device test using the 
Newport Laser Diode Test System hardware and software. 

1.2 Newport Laser Diode Test System Features 
Newport's Laser Diode Test and Characterization System allows complete testing 
and characterization of virtually any kind of laser diode in any package style. 

Chip-on-Carrier (COC) and Coaxial Device Burn-in and Lifetest Racks 

The COCICoaxial Bum-in and Lifetest Racks offer high-density precision control 
and monitoring of COC devices. Powerful control software allows flexible test 
procedures for LI and burn-in processes, as well as extensive passlfail crite 

ria. A powerful reporting engine is used to generate userdefined reports throughout 
a test process. Precision electronics, both in high-resolution 16-bit and low-cost 12- 
bit versions, allow complete control and monitoring of devices under test. High 
power temperature controllers are used to control and monitor the temperature of 
each fixture in the system. 

Butterfly Module Burn-in and Lifetest Racks 

The Butterfly Module Burn-in and Lifetest Racks use the same control system as the 
COC and Coaxial Device Burn-in and Lifetest Racks, which allows the same 
precision electronics and powerfd test and reporting engine to be used by both 
systems. The primary difference is the addition of internal peltier cooler controllers 
for each device in the system, for complete control of the butterfly module. The 
system supports testing of butterfly modules with and without internal TECs, without 
changing hardware or software. 

Newport Laser Control System Software 

The Newport Laser Control System Software offers the user full control over the 
characterization and burn-in testing of laser diode devices through an intuitive 
Windows-based user interface. Device tests can be set up, started, and stopped for a 
single device or for an entire loaded highdensity rack system. The software allows 
the user to view and store the test data in a database or view the results in a graphical 
form. 
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1.3 Safetv Terms and Symbols 

Terms 

The following safety terms are used in this manual: 

The WARNING heading in this manual explains dangers that could result in 
personal injury or death. 

The CAUTION heading in this manual explains hazards that could damage the 
instrument. 

The NOTES heading provides information to the user that may be beneficial when 
using this instrument. 

I .3.2 Symbols 

The following symbols may be used in this manual, component manuals, and on the 
instruments: 

A Caution (refer to the documentation) 

Fuse 

@ Protective earth ground connection 

A Caution - Laser Radiation 
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1.4 General Warnings and Cautions 

The following general warnings and cautions are applicable to this instrument: 
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Newport Laser Control System Software 
Installation and Start-up 

2.1 Introduction 
The Newport Laser Diode Test and Measurement System is setup and controlled 
through the Newport Laser Control System (NLCS) software. The user interface of 
the Newport Laser Control System software is simple and easy to use. It allows the 
user to set all of the test parameters and then run the device tests with just a few 
button clicks. 

NOTE 
Refer to each component's User's Manual for additional information about the 

component. 

2.2 Newport Rack System Power Up 
The rear panel area of the rack system components requires a minimum of two (2) to 
four (4) inches of clearance for adequate air circulation. Ensure that the fan area in 
the back of the units is unobstructed to allow for proper airflow through the unit. 

AC Power Connection 
The instruments contained in a typical Newport Rack System all plug into the UPS 
(unintermptible power supply) that supplies clean, uninterrupted AC power for each 
rack system component. The UPS unit is connected to a 120 VAC 3-prong AC 
power outlet (unless otherwise specified). Ensure that all of the component power 
connections are secure, and ensure that the proper fuses are installed in the 
components before connecting AC power to the system. 
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Power Up Sequence 
With the UPS power supply connected to an AC power source with the correct 
voltage and each component connected to the UPS, turn each Newport Laser Diode 
Test System component switch to its ON (I) position according to the sequence 
below: 

1. UPS system 
2. Each laser diode modular controller 
3. TEC instrument 
4. Laptop computer in rack-mounted drawer 

Once the power is turned on, each component will begin its power-up sequence. 

If starting the rack system for the first time on a new computer or with new software 
installed, proceed to Section 2.3 Software Installation and Set Up to properly 
configure the NLCS software. 

Software Quick-Start 
Use the following procedure to start the NLCS software. This procedure assumes 
that the software has been installed and properly set up. If the software needs to be 
installed andlor configured, skip to Section 2.3 Software Installation and Setup. 

1. Double-click on the NLCS icon. 

Select the Start button, then Programs 1 Newport Laser Control System I 
Laser Control System. 

2. At the Login dialog box, select the proper nameltitle from the Operator Name 
drop-down list box. 

3. Enter the appropriate Password for the chosen operator name. 

4. Select the desired Work Mode: 

9 Select the Online button to connect with and control the Newport rack 
system components. Continue with Step 5 below. 

9 Select the Offline button to work with the databases without connecting to 
the Newport rack system. Skip to Step 6 below. 
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5. With the Online work mode selected, the following message will appear while 
the system initializes and makes contact with the system components: 

Figure 1 - Establishing Communications with Rack Dialog Box 

NOTE 
The process of establishing communications may take several minutes to complete, 

especially if a data acquisition unit is connected to the system. 

6. Proceed to use the system. 

2.3 Software Installation and Set Up 

2.3.1 Software Installation 
The Newport Laser Control System Sofiware (NLCS) is installed and set up at the 
factory. However, in the event that the system needs to be reconfigured (typically 
when installing a software upgrade), use the following procedure: 

1. With the laptop computer turned on, insert the NLCS CD in the CD drive. 

2. Browse to find the "install.exe" file on the CD. 

3. Double-click on the "install.exe" file and follow the on-screen instructions. 

4. Once the install is complete, select the Finish button. 

5. Browse to the newly created Newport folder to ensure that the proper files were 
installed. Refer to Section 2.4.1 NLCS Folder Contents and Section 2.4.2 
Other Significant NLCS Files for an explanation of the major files that are 
installed as a part of the NLCS software. 

6. Follow the procedure found in Section 2.3.2 Software Setup to properly 
configure the NLCS software. 
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2.3.2 Software Setup 
Once the Newport Laser Control System Software (NLCS) is installed on the rack 
system computer, the NLCS software must be configured. Typically the computer is 
set up at the factory before the system is shipped. However, in the event that the 
system needs to be reconfigured, use the following procedure to set up the minimum 
parameters that will allow the system to operate properly. 

NOTE 
Only trained system technicians should attempt the following procedure. If any 

procedure step is questionable, contact Newport Corp. Customer Support before 
attempting. 

1. Start the (new) Newport Laser Control System software executable (NLCS.exe) 
file in Offline Mode. 

2. Change or enter the Rack Layout settings for the rack system: 

Figure 2 - System Properties, Rack Layout Tab 
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a) Select Rack I System 1 Properties ... to display the System Properties dialog 
box, and then select the Rack Layout tab. 

b) Enter the following parameters: 

NOTE 
The following parameters are saved in the NLCS.ini file and are used to 

identify the rack system layout. It is very important that the following 
parameters are entered correctly. 

Number of Controllers in the rack system 
Number of Slots per Controller in the rack system 
Number of Devices per Fixture in the rack system 
Number of Fixtures per Temperature Controller in the rack system 
Select the Module Type to be used in the system 

c) Verify that the Rack Configuration settings and the selected Module Type 
are correct. 

3. Shutdown the NLCS software, delete the NLCS.ser file, and then restart the 
software: 

NOTE 
The software must be shutdown before the NLCS.ser file is deleted. The 

NLCS.ser file must be deleted before restarting the NLCS software in order to 
properly complete the software setup process. Once the software has been 

restarted after the NLCS.ser file is deleted, do NOT change the Rack 
Configuration or Module Type again without repeating Steps 2 and 3. 

a) Select File ( Exit to exit the NLCS software. 

b) At the Exit Application dialog box, select the Exit Application button. 

c) Delete the NLCS.ser file from its typical installation location (C:\Program 
FilesWewportWewport Laser Control System). 

d) Restart the NLCS software in Offline mode. 

4. Select Rack ( System I Properties ..., and then select Rack Layout to confirm 
that the Rack Configuration settings and the Module Type are correct. Proceed 
to Step 4a below. 

If the settings are not correct, repeat Steps 2 and 3. 

a) Check whether or not the system will be using Dual Photodiode Inputs. 

b) Enter or check any of the other parameters on the Rack Layout tab that apply 
to the rack system. 
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5. Select Rack ( System I Properties ..., and then select GPIB Addresses to 
configure the rack system communication parameters: 

Refer to Section 3.5.1.1.1 GPIB Addresses for additional information. 

Figure 3 - System Properties, GPIB Addresses Tab 

a) Set the GPIB addresses for the controllers and other components installed 
in the rack system according to the local instrument's address setting. 

b) If installed, enable the Fixture Temperature Monitor and configure 
appropriately. 

c) If installed, enable the BEST Fortress UPS Control and configure 
appropriately. 

d) Select the OK button to accept the address changes. 
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6. If the system does not have database support, copy the NLCS.mdb file to a 
known directory. Proceed to Step 7. 

If the system does have database support, ensure that the database has a 
compatible format with the current or upgraded software. In Microsoft Access, 
load the new database provided separately with the upgrade and verify that all of 
the fields match. Add any missing fields into the existing database. Proceed to 
Step 7. 

7. Set up the Database Support: 

a) Select Rack I System 1 Properties ... to display the System Properties dialog 
box, and then select the Database Management tab. 

b) Check the Enable Database Support check box. 

c) At the Database Name entry box, browse to select the NLCS.mdb file by 
selecting the Browse button 

d) At the Workspace Name entry box, browse to select the desired workspace 
(.mdw) file by selecting the Browse button ( . The file that is typically 
used and its location are: C:\Windows\System\System.mdw 

8. Set up the calibration file to be used for testing purposes: 

a) Select Rack I System I Properties ... to display the System Properties dialog 
box, and then select the System Settings tab. 

b) Check the Use PD Calibrate Values check box to utilize the calibration file 
listed in the PD Response File Name. 

c) Select the Browse button ( to locate and specify the appropriate 
calibration file (*.cal). This file is necessary to obtain the correct power 
readings. 

9. Shutdown the NLCS software. 

10. Restart the NLCS software. 

11. Proceed to setup device templates and tests according to the information in this 
manual. 
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2.4 NLCS Software Components 

2.4.1 NLCS Folder Contents 
The files and folders contained in the Newport Laser Control System folder are 
needed in order for NLCS to operate properly. Descriptions of each folder and file 
typically installed with NLCS are provided below. 

F k  Fddr 
Seapae Gysld Repats 
S w g a e  Gystal Reputs 
Seagate Gystd Repats 
Seagae C~ystal Repats 
CAL Fle 
Icon 
&&cation 
M i i d  Accen A e o n  
SER Fi 
TRC Fle 
W a k m  Extenh 
AFpccakm 
ISU File 

Figure 4 - Newport Laser Control System Folder Contents 

DAO 3.5 -File folder that contains database information. 

ODBC 3.0 - File folder that contains database information. 

Burnin ACC APC.rDt - A Seagate Crystal Report file used during the burn-in 
testing of a laser diode device. Can be used for ACC (constant current) or APC 
(constant power) by device. 

BurninDetailx~t - A detailed tabular format Seagate Crystal Report file used 
during the burn-in testing of a laser diode device. 

CharacterizeJ~t - A graphical format (by device) Seagate Crystal Report file used 
during the characterization test of a laser diode device. 

CharacterizeDetail.r~t - A detailed tabular format Seagate Crystal Report file used 
during the characterization test of a laser diode device. 

COC Fixtures 980928.cal- An example of a typical laser diode test system 
calibration file as created using the PD Calibrate software. 

Newport.ico - The icon file for the Newport logo. 
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NLCS.exe - The application executable file for the Newport Laser Control System 
software that is used to control the Newport rack system. 

NLCS.mdb - The Microsoft Access database file that contains saved test 
information. 

NLCS.ser - A file that contains the system properties, test defaults, and other NLCS 
application specific information. Note that this file is created after the NLCS 
application is started and configured the first time, and this file requires special 
attention when initially setting up the software (refer to Section 2.3.2 Software 
Setup for details). 

NLCS.trc - A trace file that contains tracing information for the software. 

NLCSExtension.dl1- A Dynamic Link Library file that contains NLCS information 
needed to run the application. 

PDCalibrate.exe - The application executable file for the Newport PD Calibrate 
software that is used to calibrate the user devices to Newport's modular laser and 
temperature controllers. The software allows the user to setup and save calibration 
configurations for each device fixture in the rack system. 

Uninst.isu - A file that is used during the uninstall process when removing the 
NLCS software from the laptop computer. The file keeps track of changes to the 
laptop once the program is installed. 

Other Significant NLCS Files 
Some files and folders needed to properly utilize the NLCS software are not 
contained in the Newport Laser Control System folder. A description of each folder 
and file that is found outside of the NLCS folder typically installed with NLCS is 
provided below. 

NLCS.ini - A file that contains the Rack Layout information (Rack Organization 
settings and Module Type) necessary to properly identify the configuration of the 
rack system. The contents of this file may be viewed using Microsoft Notepad for 
troubleshooting purposes. NEVER attempt to change any settings in this file. 

The Rack Organization information includes the number of controllers, number of 
fixtures per controller, the number of devices per fixture, and the number of fixtures 
per temperature controller. The NLCS.ini file also indicates the Module Type that 
will be used in the rack system. 

NLCS.lgc - A log file for the NLCS program on the C: drive that is used by the 
Windows operating system (Task Mon application) to track applications used on the 
computer. This file is typically located in the C:\WINDOWS\APPLOG folder. 
Note that this file is NOT installed with NLCS and is NOT used directly by the 
NLCS software and thus does not affect program performance or operation. 
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Software Overview 

3. I Introduction 
The Newport Laser Control System (NLCS) software allows the operator to control 
the testing of the devices using a PC interface. The NLCS software is used to do the 
following: 

> Enter and manage the testing configuration information. 
> Run customized characterization and/or burn-in tests for a wide variety of 

devices. 
> View custornizable graph displays of test data. 

The NLCS software user interface features a Windows based layout designed for 
ease of use and manipulation of the testing parameters. The software provides 
simple menus, list boxes, and push button selections for control of the Newport rack 
system. Options are given in a simple and straightforward manner that allows for 
easy system manipulation. All of the software features and their associated functions 
are detailed in the sections below. 

NOTE 
A range is provided for each parameter that may be entered numerically by the user. 
This range is a software range for possible entries and may NOT always be a valid 

entry range for the hardware. Entries should be within the actual limits of the 
instruments and/or devices. Consult with the instrument User's Manual or your 
Newport representative for support if the actual allowable range is not known. 
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3.2 Menu Tree 
The Newport Laser Control System software menus are intuitive and laid out in a 
logical manner. Refer to the menu tree diagrams below for menu locations and 
associations. 

Laser Control System 

Figure 5 - Newport Laser Control System Software Menu Tree 

Figure 6 - File Menu Tree Diagram 
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Figure 7 -Edit Menu Tree Diagram (1 of 3) 
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Figure 8 - Edit Menu Tree Diagram (2 of 3) 
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Figure 9 - Edit Menu Tree Diagram (3 of 3) 
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Figure 10 - Rack Menu Tree Diagram (1 of 2) 
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cont from P 

Figure 11 - Rack Menu Tree Diagram (2 of 2) 
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NewTe st... D 

Figure 12 - Test Menu Tree Diagram 

Figure 13 - View Menu Tree Diagram 

Open Log File - 
Open Log File LC7 

Figure 14 - Help Menu Tree Diagram 
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File Menu Features 
The File menu provides options for logging in to the software and exiting the 
software. 

Login Dialog Box 
The Login dialog box appears during the software start-up sequence to allow the user 
to select an operator name (with its associated access level) and enter a password. 
Operator Names, Passwords, and their associated access levels are entered and 
configured in the User Manager dialog box. Refer to Section 3.4.1 User Manager 
for additional User Manager information. 

Users may also login under a different operator name while in the NLCS software. 
Once the login is changed, the user profile will change to the newly entered operator 
name's access level. 

Figure 15 - Login Dialog Box 

O~erator Name - This drop-down list box allows the users to select their operator 
name from the available choices. 

Password - Enter the proper password associated with the Operator Name selected. 

NOTE 
To ensure password protection, characters appear as asterisks when typed in the 

Password entrv box. 

OK - Select the OK button to accept the selected login information and login. - 
Cancel - Select the Cancel button to cancel the login process. - 
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3.3.1 . I  Work Mode 
The Work Mode allows the user to connect the computer to the rack system 
components for rack control or work offline to manipulate data only without 
communicating with the rack system components. Note that this dialog box only 
appears during the start-up sequence after the user has logged in. 

Figure 16 - Work Mode Dialog Box 

Online - Select the Online button to connect the computer to the rack system 
components to establish communications and control the rack system. 

NOTE 
The process of establishing communications may take several minutes to complete, 

especially if a data acquisition unit is connected to the system. 

Offline - Select the OMine button to start the NLCS software without establishing 
communications with the rack system components. This allows the user to access 
and then copy database files from one rack controller PC to another system to work 
with the data. Offline mode is also used when upgrading the software. 

3.3.1.2 Establishing Communications ... Message Box 
The Communications message box appears after the Online Work Mode button is 
selected. This message is displayed as the computer is establishing communications 
with the rack system components. Note that this message may appear for several 
minutes in some cases. 

Figure 17 - Establishing Communications Message Box 

Cancel - Select the Cancel button to abort the connection process for the rack 
system. 
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Figure 18 - Cancel Communications Warning Message Box 

If the Yes button is selected, another warning message will appear as seen in Figure 
19 - Check Addresses Warning Message Box below alerting the user to check the 
component addresses in the system properties. Select the OK button. The software 
will default to the offline work mode. 
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If the Cancel button is pressed during the connection process, a warning message 
will appear as shown in Figure 18 - Cancel Communications Warning Message 
Box below. Select the Yes button to abort the connection process, or select the No 
button to resume the connection process. 

Figure 19 - Check Addresses Warning Message Box 

3.4 Edit Menu Features 
The Newport Laser Control System Edit menu contains options to access the User 
Manager, Diode Templates, and Test Manager. The User Manager allows a user 
with the appropriate privileges to add, edit, or delete system operators. The Diode 
Templates choice allows a user with the appropriate privileges to add, edit, copy, or 
delete diode templates used for device testing. The Tests.. . option allows a user 
with the appropriate privileges to add, edit, delete, and copy tests. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



38 Chader 3 Software Overview 

User Manager 
The User Manager allows the system administrator to add, edit, or delete system 
operators. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Figure 20 - Work Mode Dialog Box 

Close - Select the Close button to accept any user changes and close the User - 
Manager dialog box. 

Add - Select the Add button to add a new user. - 
Edit - With an existing user selected (highlighted) from the list, select the Edit - 
button to edit the name andlor profile for that user. 

Delete -With an existing user selected (highlighted) from the list, select the Delete - 
button to delete that user from the users list. 
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3.4.1 .I Add User 
The Add User dialog box appears when the Add button in the User Manager dialog 
box is selected and allows the user to add users and assign a corresponding password 
and privilege. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Figure 21 - Add User Dialog Box 

Name - Enter the name or title of the new user to be entered. User names are - 
limited to 32 characters. 

Password - Enter the desired password for the user name entered. Passwords are 
limited to 32 characters. Note that characters appear as asterisks (*) when typed to 
ensure password protection. 

Privilege - Select the proper access level for the user name entered. Access rights 
for each level are provided in the table below. 

I Engineer 1 Set up tests, change slot properties, change device I 

Table 1 - User Privileges 

OK - Select the OK button to accept the newly entered user information. - 
Cancel - Select the Cancel button to close the Add User dialog box without adding 
the new user. 
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3.4.1.2 Edit User 
The Edit User dialog box appears when the Edit button in the User Manager dialog 
box is selected and allows the user to edit the name, password, and/or privilege of an 
existing user. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Figure 22 -Edit User Dialog Box 

Name - Enter the new name or title of the user. User names are limited to 32 - 
characters. 

Password - Enter the desired password for the user name entered. Passwords are 
limited to 32 characters. Note that characters appear as asterisks (*) when typed to 
ensure password protection. 

Privilege - Select the proper access level for the user name entered. See Table 1 - 
User Privileges for each level's access rights. 

OK - Select the OK button to accept the changed user information. - 
Cancel - Select the Cancel button to close the Edit User dialog box without - 
accepting the changed user information. 
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Diode Templates 
The Manage Device Templates dialog box allows the user to add, edit, copy, and 
delete laser diode testing templates. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 23 - Manage Device Templates Dialog Box 

New ... - Select the New. .. button to add a new laser diode test template. 

Edit -With an existing diode test template selected (highlighted) from the list, select - 
the Edit button to edit the device settings for the selected template. 

Delete - With an existing diode test template selected (highlighted) from the list, - 
select the Delete button to delete that template from the template list. 

CODY ... - With an existing test template selected (highlighted) from the list, select 
the Copy ... button to copy the device settings of the highlighted test to the copy. 

Enter the name for the test template copy and select the OK button, or select the 
Cancel button to cancel the template copy process. 

Close - Select the Close button to accept any diode test template changes and close - 
the Manage Device Templates dialog box. 
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3.4.2.1 New Device Template 
The New Device Template dialog box appears when the New.. . button in the User 
Manager dialog box is selected and allows the user to name and set parameters for a 
new device template. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 24 - New Device Template Dialog Box 

Tem~late Name - Enter the new device template name or title. 

Device Settings ... - Select the Device Settings ... button to display and set the 
tabbed Diode Properties dialog box. This tabbed dialog box allows the user to set 
the Laser and TEC properties. Refer to Section 3.4.2.1.1 Laser Properties and 
Section 3.4.2.1.2 TEC Properties for additional device settings information. 

NOTE 
The TEC tab is only available on Combo LDDrrEC Modules systems. 

OK - Select the OK button to accept the new device template device settings and - 
name. 

Cancel - Select the Cancel button to close the New Device Template dialog box 
without accepting the new template information. 
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3.4.2.1 .I Laser Properties 
The Laser Properties dialog box appears when the Device Settings.. . button in the 
New Device Manager (or Edit Templates) dialog box is selected and allows the user 
to turn on the laser and set the operating properties for the laser diodes. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 25 -Laser Properties Dialog Box 

Laser Active - Select (check) the Laser Active check box to manually turn the laser 
ON and OFF. 

Avoid exposure: Class 3B laser radiation emitted. 

10 set: - Enter the desired current set point for the laser diode to be used while the - 
laser is manually activated. The laser diode current set point used during a test will 
actually be taken from the test parameters and will override this value. 
Range: 0 - 10000 milliamps 

Po set: - Enter the desired power set point for the laser diode to be used while the - 
laser is manually activated. The power set point used during a test will actually be 
taken from the test parameters and will override this value. 
Range: 0 - 10000 milliwatts 

Wavelength: - Enter the wavelength for the diode currently in use. Note that the 
wavelength is tied to the calibration data to accurately measure the power output of 
the diode. 
Range: 200 - 1800 nanometers 
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Control Mode: - Select the desired laser test signal modulation control mode for 
either constant current (ACC) or constant power (APC) modulation mode to 
precisely control the laser output. 
Options: lo  (ACC), Po (APC) 

Limits G r o u ~  BOX - Enter the limits of the diode to prevent accidental testing with 
voltage or current greater than the device can handle. 

The voltage compliance setting controls the shutdown of the laser module output 
when the forward voltage of the laser exceeds the compliance setting. The V 
Compliance should be set to approximately 10% over the diode's maximum 
operating voltage or less to prevent accidental damage to the laser diode from too 
much voltage. 

As one of the safety features of the laser modules, the 10 Lim sets a maximum 
allowable drive current for the laser diode. The 10 Lim should be set at or below the 
diode's maximum forward current to prevent damage from too much current. 

V Com~liance: - Enter the appropriate compliance voltage for the diode being 
tested. 
Range: 0 - 150 volts 

10 Lim: - Enter the appropriate laser diode drive current limit for the diode 
being tested. 
Range: 0 - 99999 milliamps 

Device Failed - Select (check) the Device Failed check box to enable the failed 
device notification feature. 

PD Res~onse: - Enter the appropriate PD response value for the diode according to 
the photodiode's calibration data. The N/A value entered for the slot properties will 
be multiplied by the PD Response value to be used in all calculations and displays. 
Range: [any integer] 

OK - Select the OK button to accept the laser property settings and name. - 
Cancel - Select the Cancel button to close the Diode Properties dialog box without 
accepting the laser property information. 
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3.4.2.1.2 TEC Properties 
The TEC Properties dialog box appears when the TEC Properties tab is selected at 
the Diode Properties dialog box and allows the user to turn on the TEC and set the 
operating properties for the TEC controller. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

NOTE 
The TEC tab is only available on Combo LDDrTEC Modules systems. 

Figure 26 - TEC Properties Dialog Box 

TEC Active - Select (check) the TEC Active check box to turn the TEC ON to 
reach the value entered in the Temperature check box. 

TEC Alwavs On - Select (check) the TEC Active check box to configure the TEC 
so that it remains ON at all times. 

NOTE 
The system must be online with the TEC installed in order for this check box 

to be available. 

Temperature: - Enter the desired TEC temperature for the test. The test will run 
with the temperature dwelling within the Temp Tolerance entered. 
Range: -90 - 200 degrees Celsius 

Ite Limit: - Enter the desired TEC input current to be used for the test. 
Range: 0.1 - 30 Amps 
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Gain: - Select the gain to be used by the TEC for the test. - 
Options: 1, 3, 5, 10, 30, 50, 100, and 300 

Sensor - Select the proper sensor installed in the TEC. - 
Options: Thermistor (1 OOpt), Thermistor (1 Opt) 

Temp Tolerance: - Enter the appropriate temperature tolerance for the test. This 
determines the amount of allowable variation in temperature as output by the TEC 
during the test. For instance, if the Temperature Tolerance is set to 1 "C and the 
Temperature is set to 25 "C, the test will run with an allowed temperature range of 
24 - 26 "C. 
Range: 0.01 - 5 degrees Celsius 

Time Tolerance: - Enter the desired time tolerance for the test. This parameter 
determines the amount of time that the temperature must be within the temperature 
tolerance and within the temperature controller stability setting to be considered 
'stable' to proceed with device testing. 
Range: 0.1 - 120 seconds 

Tem~erature Limits Grow Box - Enter the desired TEC temperature for the test. 

High: - Enter the desired high TEC temperature limit for the test. If the high 
temperature limit is reached, the TEC will change the power output to decrease 
the temperature. 
Range: -90 - 240 degrees Celsius 

Low: - Enter the desired low TEC temperature limit for the test. If the low - 
temperature limit is reached, the TEC will change the power output to increase 
the temperature. 
Range: -90 - 240 degrees Celsius 

TEC Temperature Constants - Enter the appropriate TEC temperature constant 
values to achieve the desired resistance and cooling effect. The constants are part of 
the Steinhart-Hart equation used to derive temperature from the non-linear resistance 
of an NTC (Negative Temperature Coefficient) thermistor. 

C1: - Enter the appropriate C 1 constant value to achieve the desired resistance. - 
Range: -9.99999 - 9.99999 

C2: - Enter the appropriate C2 constant value to achieve the desired resistance. - 
Range: -9.99999 - 9.99999 

C3: - Enter the appropriate C3 constant value to achieve the desired resistance. - 
Range: -1 0 - 10 

RO: - Enter the appropriate RO constant value to achieve the desired resistance. - 
Range: 0 - 105 ohms 
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Edit Device Template 
The Edit Templates dialog box appears when the Edit button in the User Manager 
dialog box is selected and allows the user to name and set parameters for a new 
device template. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

~rivileaes. 

Figure 27 - Edit Templates Dialog Box 

Template Name -Enter the new device template name or title. 

Device Settings ... - Select the Device Settings button to display and set the Diode 
Properties dialog box. This tabbed dialog box allows the user to set the Laser and 
TEC properties. Refer to Section 3.4.2.1.1 Laser Properties and Section 3.4.2.1.2 
TEC Properties for additional device settings information. 

NOTE 
The TEC tab is only available on Combo LDDrrEC Modules systems. 

OK - Select the OK button to accept the new device template device settings and - 
name. 

Cancel - Select the Cancel button to close the Edit Templates dialog box without 
accepting the new template information. 

3.4.2.2.1 Laser Properties 
The Laser Properties dialog box appears when the Device Settings.. . button in the 
New Device Manager (or Edit Templates) dialog box is selected and allows the user 
to turn on the laser and set the operating properties for the laser diodes. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

~rivileaes. 

Refer to Section 3.4.2.1.1 Laser Properties - New Device Template for 
information about laser properties settings and features. 
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3.4.2.2.2 TEC Properties 
The TEC Properties dialog box appears when the TEC Properties tab is selected at 
the Diode Properties dialog box. This dialog box allows a user with the 
administrator or engineer privileges to turn on the TEC and set the operating 
properties for the TEC controller. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

~rivileaes. 

Refer to Section 3.4.2.1.2 TEC Properties for information about TEC properties 
settings and features. 

3.4.2.3 Copy Device Template 
The Copy Template dialog box appears when the Copy.. . button in the User 
Manager dialog box is selected and allows the user to copy the template of an 
existing diode template to another template. Once the copy is created, the template 
can be edited if necessary. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 28 - Copy Template Dialog Box 

New Temulate Name: - Enter the copied device template name or title. 

OK - Select the OK button to accept the copy of the device template name. - 
Cancel - Select the Cancel button to close the Copy Template dialog box without 
accepting the template copy information. 
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3.4.3 Manage Tests 
The Manage Tests dialog box appears when Tests.. . is selected from the Edit menu 
and allows the system administrator or engineer to add, edit, or delete diode tests. 
The available test types are characterization tests, burn-in tests, and combo tests 
(characterization and burn-in). Default test settings are set in the Test 1 Defaults.. . 
dialog box. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 29 - Manage Tests Dialog Box 

New ... - Select the New ... button to add a new laser diode test. - 
Edit - With an existing diode test selected (highlighted) from the list, select the Edit - 
button to edit the device settings for the selected test. 

Delete -With an existing diode test selected (highlighted) from the list, select the - 
Delete button to delete that test from the test list. 

COPY ... - With an existing test selected (highlighted) from the list, select the 
Copy ... button to copy the device settings of the highlighted test to the copy. 

Enter the name for the test copy, and select the OK button OR select the Cancel 
button to cancel the test copy process. 

Close - Select the Close button to accept any diode test template changes and close - 
the Manage Tests dialog box. 
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3.4.3.1 New Test 
The New Test dialog box appears when the New.. . button in the Manage Tests 
dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 30 - New Test Dialog Box 

OK - Select the OK button to accept the new test name and steps. - 
NOTE 

If a test name is entered that is the same a s  an existing test, an error message will be 
dis~laved to alert the user. Enter a new name for the test. 

Cancel - Select the Cancel button to close the New Test dialog box without 
accepting the test name and step information. 

Insert - Select the Insert button to create and set up a new test step. - 
Edit - With a test step selected (highlighted), select the Edit button to edit the test - 
step order, type, andlor reporting parameters. 

Delete - With a test step selected (highlighted), select the Delete button to remove - 
the test step from the list. 
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3.4.3.1.1 insert New Test (Step) - New Test 
The Insert New Test dialog box allows the user to set the new test order, type, and 
reporting information. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 31 -Insert New Test Dialog Box 

S t e ~  Name: - Enter the desired name for the new test step. 

Insert At - Select the desired placement order for the new test to be inserted. For 
instance, if a new step should be inserted before an existing step, select the existing 
step, and then select the Before button to insert the new step before the selected step. 

End - Select (fill-in) the End radio button to place the new test at the end of the - 
test list. 

After - Select (fill-in) the After radio button to place the new test after the - 
currently selected (highlighted) test in the Steps list box. 

Before - Select (fill-in) the Before radio button to place the new test before the 
currently selected (highlighted) test in the Steps list box. 
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Test Tvve - Select the desired test type from the Test Type group box. 
Characterization tests can be used to measure the front facet laser diode power, 
determine spectral and spatial device characterization, and to develop LNII curves. 
Burn-in testing of the devices are controlled and monitored using high power 
temperature controllers. Combo testing involves both characterization testing and 
bum-in testing. 

Characterize - Select (fill-in) the Characterize radio button to test the device(s) 
according to the characterization test parameters. 

Burnin - Select (fill-in) the Burnin radio button to test the device(s) according - 
to the burn-in test parameters. 

Combo - Select (fill-in) the Combo radio button to test the device(s) according 
to the characterization and burn-in test parameters. 

Generate report after completion of this step. - Select (check) the Generate report 
after.. . check box to allow the software to generate a complete test data report to be 
saved to the report file specified in the Report Filename box. 

Report Filename: - Enter or browse to the desired test step report name and 
location. Select the Browse button ( to select the proper report location. 

Dual S ~ o t  Lasers - Select (check) the Dual Spot Lasers check box to enable the 
dual spot laser options. 

Spot  ode' - Select the desired dual spot device run mode. The spot mode 
determines which of the two laser diodes (spot A or spot B) or if both will be used 
during the test. 

Run S ~ o t  A' - Select (fill-in) the Run Spot A radio button to test the device(s) 
by running laser diode (spot) A. 

Run Spot B' - Select (fill-in) the Run Spot B radio button to test the device(s) 
by running laser diode (spot) B. 

Run Both spots' - Select (fill-in) the Run Both Spots radio button to test the 
device by running both laser diodes (spots) A and B. 

OK - Select the OK button to accept the new test setup information. - 
Cancel - Select the Cancel button to close the Insert New Test dialog box without 
accepting the test setup information. 

I - These parameters appear only when Dual Spot Device is selected (checked) in 
the System Properties, Rack Layout dialog box. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3 Software Overview 53 

3 . 4 .  1 . 1  Characterize Step - New Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 32 - Characterize Step Dialog Box 

Start 10 (mA) - Enter the desired starting laser diode drive current of the 
characterization process for the diode being tested. 
Range: 0 - 6000 milliamps 

End 10 (mA) - Enter the desired ending laser diode drive current of the 
characterization process for the diode being tested. 
Range: 0 - 6000 milliamps 

S t o ~  at Poe - Select (check) the Stop at Pop check box to turn the stop the device 
test once the power reaches the operating power. 

Steps - Enter the desired number of testing points (steps) that are stored and saved in 
the database for the characterization. 
Range: 2 - 1000 steps 
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Samples Per Stev - Enter the desired number of samples to be taken at each Step 
during the test. The software will take the number of samples entered at each step to 
determine an average value to display andlor plot. 
Range: I - 5 samples per step 

Operating Po (mW) - Enter the desired operating laser diode drive power for the 
characterization process for the diode being tested. 
Range: 0 - 10000000 milliwatts 

Internal Temv ("C) - Enter the desired temperature for the device to stabilize at 
before the characterization test can begin. This is only visible if the module has an 
internal temperature controller installed. 
Range: -90 - 200 degrees Celsius 

Disable Internal TEC - Select (check) the Disable Internal TEC check box to turn 
the internal thermoelectric cooler OFF. 

External Temv ("C) - Enter the desired temperature for the module to stabilize at 
before the characterization test can begin. 
Range: -90 - 200 degrees Celsius 

Disable External TEC - Select (check) the Disable External TEC check box to turn 
the external thermoelectric cooler OFF. 

Roll Over Test - The Roll Over Test group box allows the user to set up and have 
the software check for power roll over to determine if the test should be stopped 
prematurely when the device's power starts "rolling" over (with reference to a 
graphed test curve). When selected, the test will be checked for roll over when the 
following conditions are met: 

1) The power (Po) exceeds the Minimum Power setting. 

2) If the power (Po) drops below the Roll Over % Level (of Maximum Power). 

Once these two conditions are met, the test will stop for the device. 

Enable Roll Over Test - Select (check) the Enable Roll Over Test check box to 
have the test monitored for roll over to stop the test when the roll over test 
conditions are met. If the check box is not checked, the test will NOT be 
monitored for roll over. 

Roll Over O h  Level - Enter the desired ending laser diode drive current of the 
characterization process for the diode being tested. 
Range: [any value] percent 

Minimum Power (mW) - Enter the desired ending laser diode drive current of 
the characterization process for the diode being tested. 
Range: [any value] milliwatts 
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Test Params - The Test Parameters group box allows the user to select what, if any, 
testing parameters are used during testing. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. See Section 
3.4.3.1.1.1.1 Characterize Test Parameters - New Test for additional information. 

None - Select (fill-in) the None radio button to test the device(s) without - 
reference to any characterization test parameters. 

Default - Select (fill-in) the Default radio button to use the default Characterize 
Test Parameters during the device testing. 

Custom - Select (fill-in) the Custom radio button to use the entered Characterize 
Test Parameters during the device testing. 

Edit - Select the Edit button to display the Characterize Test Parameters dialog - 
box. Note that "Custom" Test Parameters must be selected in order for the 
Characterize Test Parameters to be used during the device testing. 

OK - Select the OK button to accept the new test name and steps. - 
Cancel - Select the Cancel button to close the New Test dialog box without 
accepting the test and step information. 

A ~ a l v  - Select the Apply button to apply the settings made at the Characterize Step 
dialog box. 
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3.4.3.1.1.1.1 Characterize Test Parameters - New Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassEail Criteria. 
Note that if "None" is selected for the Test Params in the Characterize Step dialog 
box, the test parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 33 - Characterize Test Parameters Dialog Box 

Relative Chanee - Enter the proper Relative Change increase percentage and/or 
decrease percentage for each of the parameters used to determine if the device passes 
or fails. The passlfail calculations compare the current characterization step to the 
previous characterization step. If the parameter changes more than the Percent 
Increase value or less than the Percent Decrease value, then the device fails. 

Operatine Im - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the photodiode current. 
Range: [any value] percent 

O~eratinp 10 - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the laser diode drive current. 
Range: [any value] percent 

O~erating Vo - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the laser diode drive voltage. 
Range: [any value] percent 
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2. System Operation 

2.1 Introduction 
This chapter describes how to operate the Model 90 16 mainframe. Module specific details can be 
found in the appropriate module section in this User's Manual. 

2.2 Installation 

AC Power Considerations 
The Model 9016 has an auto-sensing power supply that operates from 86V to 240V. 
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2.2.2 Rack Mounting 
The Model 80 16, Model 9008, and Model 90 16 are typically mounted in a rack system cabinet 
unless otherwise specified. Rack mounting tabs are integrated into the instrument's fiont panel for 
a seamless and sturdy instrument chassis mount. 

2.2.3 Ventilation Requirements 
The rear and side panel areas require two (2) to four (4) inches of clearance for adequate air 
circulation. Ensure that the fan area on the side of the unit and the air ventilation holes on the rear 
of the unit are unobstructed to allow for proper airflow through the unit. 

Power-Up Sequence 
With the Model 9016 connected to an AC power source, set the power switch to "I" or ON to 
supply power to the instrument and start the power-up sequence. 

During the power-up sequence, the following takes place: 
An initialization screen is displayed for between 15 to 20 seconds. The software version is 
displayed in the lower left comer of the screen. During this time a self-test is performed to ensure 
that the Model 901 6 hardware and software are communicating. If the Model 901 6 cannot 
successfully complete this test, an error message will be displayed. 

After this test, the Model 90 16 is configured to the state it was in when the power was last shut off 
and displays the master display. 
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2.3 Introduction to the Model 9016 Front Panel 

2.3.1 Front Panel Familiarization 
Described below are the functions of each feature on the front panel (Model 801 6 shown). Actual 
front panel layout and labeling for each of the different controllers (Model 801 619008190 16) may 
vary slightly. 

Figure 1 -Model 8016 Front Panel 

1. Laser Enable Kev Lock - Safety key lock to enable and disable the laser. Not available on 
all controllers. 

2. Power Switch - ONIOFF rocker switch turns the unit power on or off. 

3. LCD Disdav - LCD graphics display 128 (H) x 240 (W) pixels that displays the settings and 
readings. 

4. Dis~lav Soft Keys - These are the four dark keys located to the right of the display. The 
function of these four keys varies depending on what menu is displayed. See Section 2.4.1.4 
for a complete description of soft keys. 

5 .  Laser Active LED - Indicates one or more laser outputs are on. 

6. MASTER Key - Switches to the master display from any screen in the system (see Section 
2.4.2). 
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7. Numerical Kevs - Used to set parameter values of numerical entry fields in various screens. 

8. Cursor Control Kevs - Moves cursor up or down between editable data fields. The left 
arrow functions as a backspace in numerical entry fields, or as a previous choice in a multi- 
choice entry field. The right arrow functions as a next choice in multi-choice entry fields. See 
Section 2.4.1.3 for a description of data fields. 

9. MENU Kev - Switches to the main menu from any screen in the system (see Section 2.4.2). 

10. FUNCTION Key - Used to execute user macros and special functions (see Section 2.4.2). 

1 1. ENTER Kev - Used to enter parameter values set with the numerical or lewright arrow keys. 

12. CLEAR Key - Clears numeric data typed, but not yet entered, in an edit field. 

13. Knob - Used to continuously vary certain parameters. The knob has an acceleration factor 
that causes the rate of change to increase as the knob is turned faster. Turning slowly allows 
for a fine adjustment at the smallest displayed decimal place. 

2.4 General Operation 

2.4.1 Display Elements 
The Model 901 6 uses a graphical &splay to depict information about the current state of the 
system. The display can be broken down into four basic elements: static fields, non-editable data 
fields, editable data fields, and soft key labels. 

2.4.1.1 Static Fields 
Static fields are elements on the display that do not change from moment to moment. These can 
include help text, screen titles, and error messages. 

2.4.1.2 Non-Editable Data Fields 
Non-editable data fields are used mainly to display read back information, such as temperature, 
laser current, etc. These fields can have a prefix or suffix label, such as "Io=" or "mA", and are 
periodically updated by the system. 

2.4.1.3 Editable Data Fields 
Editable data fields are used for module and system settings such as current set point, temperature 
set point, display contrast, etc. An editable field has four distinct display states: focused, focused 
and editing, non-focused, and read-only. 
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The focused state indicates that the field has the input "focus." When the a field has the focus, it is 
shown in reverse color (white text on black background if the display is not inverted). Any 
keyboard entry or knob adjustment will be applied to the field, and only one field at a time on the 
display can have focus. Move between fields using the up and down arrow keys. 

When the user starts to make changes to the data field using the numeric or 1eWright arrows, the 
field enters the focused and editing state. In this state, a box is drawn around the data field to 
indicate changes are being made to the value. See Section 2.4.1.3.1 below for a description of 
how the keyboard operates while in this state. The box will remain around the field until Enter or 
Clear is pressed, or the user moves focus to another field using the up or down arrows. 

The non-focused state indicates that the field is editable, but does not currently have the focus. 
These fields are drawn with a solid underline. Using the up and down arrows, focus can be moved 
to these fields. 

When the editable data field is in the read-only state, it looks and acts exactly like a non-editable 
data field. Like the non-editable data field, it cannot have focus, and the up or down arrow keys 
will skip over the field. This state is used primarily to lockout specific data elements from front 
panel change when the Model 90 16 is in remote mode. Any IEEE-488 or RS-232 communication 
will place the unit in remote mode, and editable fields that are protected during remote operations 
change to the read only state. 

2.4.1.3.1 Changing Data Fields 
A data field can only be changed from the front panel when the field has the focus. Some fields 
are numeric-based, such as current set point or temperature limits. Other fields are multi-choice 
fields, such as YedNo fields. Both types are changed with the left and right arrows or the knob. 
Below is a description of each of the keys used for front panel input. 

If functions are not setuplsupported for a particular key, the Model 901 6 will beep. 

Perhaps the most important key is the Enter key. Any changes to a data field made with the 
numeric pad or lewright arrows are not put into effect until the enter key is pressed. It is a 
common mistake to type in a number and press the up or down arrow to move to the next field or 
change to another screen without first pressing Enter to store the new value. If focus is removed 
from the field before the Enter key is pressed, it reverts to its previous value, discarding the user's 
input. The Clear button is used to revert a value being changed back to the previous value before 
Enter is pressed. 

When changing values with the knob, if the focused field is not currently being edited, changes 
made with the knob take effect immediately. There is no need to press Enter after making 
changes with the knob. If a field is being edited, then the knob acts as a simple upldown 
adjustment to the edited value, and these changes do not take affect until the Enter key is pressed. 
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There are a few other keys the operator can use during input. The +I- button is used to change the 
sign of a numerical input, such as 45.0 to -45.0, but does not otherwise affect the value. If the field 
is a numeric field, the left arrow functions as a backspace key, allowing correction of a rnistyped 
digit. If the field is a multi-choice field, such as a Yes/No field, the left and right arrows function 
as previous and next choice, respectively. 

2.4.1.4 Soft Key Labels 
Soft key labels are labels for the buttons located to the immediate right of the display. Each label 
either indicates the action that is performed when the corresponding key is pressed (such as 
changing screens), or the state of a data element in the system (such as laser output OFFION). In 
the first case, pressing the corresponding soft key will cause the action to happen, such as changing 
to the setup screen when the Setup soft key is pressed from a module's main screen. In the second 
case, pressing the soft key will change the associated state, such as turning a laser output ON. Like 
the editable data fields above, certain soft keys are programmed to enter a read-only mode when 
the unit enters remote mode. Read only soft keys are displayed as an outline rather than a solid 
block. 

NOTE 
If functions are not setuplsupported for a particular key, the Model 9016 will beep. 

Static Field Non-Editable Focused Editable Soft Key 

J J Data Field J Data Field 

Combo, 
Im= 2000 W= 5.000 Io= 

ITE= 0.00 T= e r r o r  TSET= 25.00T 

Modules ITE= 0.00 T= e r r 0  
ITE= 0.00 T= 25.0 

' Non-Focused Editable 
Data Field 

Figure 2 -Various Data Fields Found on the Master Screen 
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2.4.2 Menu Structure 

( Master Display I 

- Modules I 

I Slot 1 
I Setup 

Slot 2 

Sub Slot 2a 

Setup 

Sub Slot 2b I 

--I Configure Menu I 

I Calibration I 

Communications 

Local 

Figure 3 -Model 80161900819016 Menu Structure 
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2.4.3 Master Display 
The Master Display is shown in Figure 4 and Figure 5. This is the highest-level display and 
indicates the general status of up to four modules or sub modules in the system at a time. 

The master display has two modes of operation, Expanded and Condensed. Figure 4 shows the 
master display as it would be viewed in Expanded mode. Each channel is displayed in one fourth 
of the display. When the system has modules with multiple sub modules, such as the dual TEC or 
Combo module, each sub module is displayed separately, and the module ID box on the left shows 
the slot number with an 'a', 'b', etc. after the module number to indicate the sub module. When the 
total number of modules and sub modules exceeds four, pressing the MASTER key repeatedly 
pages down though the list of modules. 

Figure 4 - Master Display, Expanded Display 

Figure 5 shows the master display in Condensed mode. Instead of displaying a combo or dual 
module as two separate elements on the master display, they are combined into a single element. 
Notice that each combo and dual element has two ONIOFF soft keys, one active and the other 
disabled. In thls mode, the MASTER button toggles the active ONIOFF button for the 
combo/dual modules. 
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ITE= OmOOOR TSET= ?5.00+C T= Sens err 

Im= 2000 V f =  5.000 Icr= 0.0mR 
ITE= 0 = error TSET= 25.m4C 

ITE= 0.00 T= error a 
ITE= 0.00 T= 25.00 TSET= 25.00'C [OFF 

Figure 5 - Master Display, Condensed Mode 

The Master Display can be accessed from any screen in the system by pressing MASTER. For 
slots not containing a module, the text "Not installed" is displayed next to the slot number. 
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2.4.4 Main Menu 
The Main Menu is shown in Figure 6. This is the second highest menu and is used to access four 
general system functions: 

Main Menu 

Figure 6 - Main Menu 

1. Modules - Pressing the adjacent soft key gives access to each of the four "slot" 
positions for setup and control of each module. 

2. Config - Pressing the adjacent soft key gives access to the general configuration 
menu, with soft keys to access system configure, savelrecall, and linking screens. 

3. Comm - Pressing the adjacent soft key gives access to the GPIB and RS-232 
parameters. 

4. Local - When the unit is in remote mode, either through GPIB or RS-232C 
communications, the Local soft key will be available. Pressing it returns the 
Model 9016 to a local state. When in local mode, this key does not appear on 
the display. The Model 9016 is placed in remote mode through GPIB or RS-232 
communication, or during the execution of a macro or special function. 
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2.4.5 Configure Menu 
The configure menu provides access to the system configuration, save/recall, linking, and 
calibration screens. 

System Configure Screen 

I Con# iqure System 

1- On Delaw 3.0 sec 
Brightness= 100% Key Rate= Slow 

Invert= No Dial Rate= Slow 

Lockout dial= No Dial Tick= No 

Lockout pad= No Master= Expanded 

Qudible beep= Yes 

Figure 7 - Configure System Screen 

The System Configure screen controls basic operation of the Model 90 16 system. 

1. Contrast - Adjust the contrast to optimize the viewing angle on the LCD display. 

2. Brightness - Adjust the brightness to adjust the backlighting intensity on the LCD display. 

3. Invert - Selecting "Yes" inverts the screen to be white text on a black background rather than 
black text on a white background (No). 

4. Lockout dial - Selecting "Yes" disables the dial to avoid accidental changes in active data 
fields when the dial is bumped. 

5.  Lockout  ad - Selecting "Yes" locks out the data entry portion on the keypad. Navigation 
keys, such as up and down, MENU, and MASTER continue to work. 

Note that both the Lockout dial and Lockout pad settings are temporarily suspended while in 
the Configure System Screen, allowing the dial and keypad lockout settings to be changed 
while in this screen. 
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6. Audible Beer, - Controls the system's audible beeper. The beeper indicates errors, invalid 
data entry, and other situations where the Model 90 16 needs to alert the user. 

7. On Delav - Controls the delay time from the moment a Laser Diode Driver is turned on by 
the user to the actual time the output is energized. The delay time is programmable from 0 
seconds to 30 seconds. The default setting is three (3) seconds. 

8. Kev Rate - Controls the speed at which, when a key is held down, it repeats. Settings are 
Slow, Medium, and Fast. 

9. Dial Rate (similar to the Key Rate setting) - Controls the acceleration of the dial as it is 
turned. Settings are Slow, Medium, and Fast. 

When set to Yes, Dial Tick will produce a tick sound for each increment or decrement of the 
dial. 

10. Master - Controls the format of dual and combo modules on the master display (see Section 
2.4.3). Settings are Expanded and Condensed. 
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2.4.7 SavelRecall Screen 

Figure 8 - Save/RecalI Screen 

The Save and Recall hc t ions  are used to store and retrieve Model 90 16 setup configurations for 
future use. For example, a specific test setup may be saved for later use, and then another setup 
may be used presently. Then, when the user desires to perform the specific test, its setup is simply 
recalled. 

Non-volatile memory is used for saving the instrument parameters. When a save operation is 
performed, all of the parameters that are currently in effect on the Model 9016 are stored. The 
user selects a "bin" number for saving the parameters. Then, when that "bin" number is recalled, 
the Model 9016 is restarted and the parameters are reconfigured to the previously stored values. 

A special "bin 0" is reserved for the reset state. Recalling bin 0 will reset all modules in the system 
to factory defaults. 
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2.4.8 Linking Screen 

) # Src Condition Rction Tgt 
1 OutTol TurnOff 1b 
2 None 
3 None 
4 None 
5 None 
6 None 
7 None 
8 None 

Figure 9 - Link Screen 

The linking screen allows the condition of one module to affect one or more other modules in the 
system. The Clr All soft key allows clearing of all defined links. To clear a single link, simply 
change the Src field to None. The system supports up to 32 links. 

As an example of linking, consider a system containing a laser and TEC module in slots 1 and 2, 
respectively. The TEC module cannot operate when the laser is off because condensation will 
form on the laser and may damage it. However, the TEC must be turned on whenever the laser is 
on to protect it from overheating. First, program the TEC high and low temperature limits to the 
operating range of the laser. The following three links will then ensure that these conditions are 
met: 

Link f ic t ion  explanations: 
9 Link #1 turns ON the TEC whenever the laser is ON. 
9 Link #2 turns OFF the TEC whenever the laser is OFF. 
9 Link #3 turns OFF the laser if the TEC exceeds its temperature limits. 
9 There is no need to define a fourth link to turn off the TEC on a T Lim condition because if 

Link #3 turns off the laser, Link #2 will automatically turn off the TEC. 
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As shown in the example above, it is possible to setup a level of control that would normally only 
be possible with a computer-based monitoring system. 

When the unit enters remote mode, the linking screen is not accessible. 

2.4.9 Calibration Screen 
See the calibration chapter for detailed information. 

2.4.1 0 Configure Communications Screen 

Use remote screen= No 
Conf igure OPIB 

OPIB Rddress= 4 

I' 

Figure 10 - Configure Communications Screen 

1. Dis~lay  Errors While Remote - Controls the announcement of errors on the Model 9016's 
screen. When this setting is set to Yes, then all errors will pop up on the Model 9016 screen, 
even in remote mode. When the setting is No, errors are not displayed on the Model 9016 
screen while in remote mode (but will be displayed in local mode). Thls does not affect the 
error list which is queried via the GPIB ERR? query. It is intended to keep the Model 9016 
screen free of error messages while operating in remote mode. 

2. Use remote screen - Used to improve throughput on fully loaded Model 9016 systems. 
Although throughput improvement is not significant, it may slightly reduce the latency time 
between the sending of a GPIB command and the actual time the command is processed. 
When this setting is Yes, the Model 90 16 will switch to a "remote" screen when entering 
remote mode, although the MENU and MASTER buttons can be used to switch out of this 
screen. When leaving remote mode, the Model 9016 will switch to the master display, unless 
the user has left the remote screen. 
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3. GPIB Address - Sets the IEEE-488 device address assigned to the Model 9016. Valid 
addresses are 1 to 3 1. 

4. Speed - Sets the baud rate of the RS-232 serial port. 

5 .  Terminal Mode - Enhances the interface with the Model 90 16 when communicating via the 
RS-232 in a ANSWT 100 compatible serial terminal. 

See the Newport Computer Interfacing Manual for additional information on Terminal Mode 
and Speed. 

2.4.1 0.1 Error Message Control 
Error messages may appear on the display when error conditions occur which force the output off 
or reflect hardware errors in the Model 9016. Chapter 8 contains an explanation of the error 
message which may be reported by the Model 9016. 

NOTE 
Setting Display Errors While Remote to No may disable display of error messages on 
the Model 9016 screen while in remote mode. Errors will continue to accumulate in the 

error queue, but will not be displayed on-screen. 
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2.5 Rear Panel Familiarization 

2.5.1 GPlB Connector 
The GPIB connector, located on the back of the microprocessor module, allows full remote control 
as described in the Newport Computer Interfacing Manual. The connector accepts a standard 
IEEE-488 cable for remote control, and uses Metric lock screws. 

2.5.2 RS-232 Connector 
The Model 90 16 has one RS-232 connector located on the back of the microprocessor module for 
remote control via the serial port. See the Newport Computer Interfacing Manual for a more 
complete description of the RS-232 interface. 

2.5.3 Input Power Connector 
Accepts a standard line cord for AC input. 

2.6 Warm UD and Environmental Consideration 
Operate the Model 9016 at an ambient temperature in the range of 0 to +40°C. Storage 
temperatures should be in the range of -20 to +60°C. To achieve rated accuracy, let the Model 
9016 warm up for 1 hour. For greatest accuracy, recalibrate when ambient temperature changes 
more than a few degrees. 
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Laser Diode Driver Module Operation 

3.1 Laser Diode Driver Module 

3.1.1 Introduction 
The 8500 and 8600 Series laser modules are precision current source modules for use in the Model 
9016 Modular Controller. It may be installed in any of the bays at the rear of the Model 90 16 and 
may be interchanged with any other module. 

Features of the 8500 and 8600 series include: 

Service-free modularity (calibration information is stored on the module) 
Closed-case calibration 
High-stability, low noise design 
Flexible setup with Model 9016 savelrecall front panel functions 
Photodiode feedback control mode 
Modulation input (on some models) 
Fault detection 
Current and voltage limiting 

3.1.2 Installation 
This section describes the procedures for installing and removing a module from the Model 901 6. 

NOTE 
The savelrecall bin information will be lost upon detecting any change in the module 

configuration (such a s  installing a new module). 

To install the module into the Model 9016, follow these steps: 

1. Turn the Model 9016 power OFF. Installing a module with the power ON can damage the 
module and the Model 90 16. 
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2. Place the module into an open bay on the back of the Model 9016 and slide the module into 
place. There are tracks at the top and bottom of the bay that guide the module into place. 
Screw the module locking screws into the back panel to secure the module. 

To remove the module fiom the Model 90 16, follow these steps: 

1. Turn the Model 9016 power OFF. Removing a module with the power ON can damage the 
module and the Model 90 16. 

2. Unfasten the module locking screws that secure the module to the Model 9016 back panel. 

3. Grasp the module by the handle that extends fiom the bottom of the back panel. Gently, but 
firmly, pull the module out. 

Laser Diode Protection Requirements 
Laser diodes are extremely sensitive to electrostatic discharge and current spikes (transients). 
Damage can result in reduced output power, shift in threshold current, changes in beam 
divergence, and ultimately failure to lase (LED-like output only). 

Newport precision current sources and controllers offer the most advanced laser protection features 
available, including power line filters, clamping current limits, and slow-start-up circuits. 

However, no instrument can protect against all conditions, especially ESD at the laser. In order to 
optimize immunity from radiated or conducted electromagnetic energy, e.g. static discharge, the 
following guidelines for the laser diode must be adhered to: 

ESD is the primary cause of premature laser failure. As a minimum, use anti-static wrist 
straps (grounded with 1 MI;2 resistor), anti-static floor coverings, grounded soldering irons, 
and grounded work areas. Ionized air blowers are also recommended. 
Laser diode leads should be shorted whenever the laser is transported or stored. 
Select a driver module with the lowest possible current rating that still exceeds the laser's 
maximum operating current. For example, the Model 6505 500mA laser driver module 
should drive a laser with a maximum operating current of 150 mA. 
Recess the laser diode inside a metal shielded enclosure, such as a Model 700C laser diode 
mount, recessed at least 0.25-in. with the minimum aperture necessary to allow beam exit (less 
than 0.125-in.). 
If industrial loads are switched in or near your laboratory, use isolation transformers andlor 
surge suppresser power strip with your laser current source. 
Isolate your laser current driver with a surge suppresser when using a common line with 
laboratory power supplies, soldering irons, or other electronic instruments. Avoid using such 
devices on the same surge suppresser as your laser source. 
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P Make sure the all cables to the laser diode are securely fastened. Avoid "bundling" current 
source cables with other cables in your laboratory, 

P Set current and voltage limits to appropriate levels, following the laser manufacturer's 
recommendations (or to just above the expected operating current). Suggestions include 
setting the compliance voltage no more than 10% above Vfi and setting the current limit at or 
below the maximum operating current of the laser diode. 

P Avoid ground loops. Do not ground the LDD cable shield to the laser diode body. 

Added protection from electrostatic discharge (ESD) can be obtained by inserting ferrite beads and 
capacitors near the laser diode as shown belbw. 

LDD Connector 
D-Sub 9 

PD Anode 
(pin 7) 0- 

LD Anode 
(pin 8.9) 

LD Cathode 
(pin 4.5) 0- 
(pin 6) 
PD Cathode 

EGND 0- 
(pin 3) 

3.5 uH Ferrite Beads 
Mouser PIN 542-FB73-287 

Figure 11 - Laser Diode Protection Circuit 

NOTES: 
1. When applying high-speed modulation to the laser diode, this circuit may reduce the 

maximum modulation frequency. 
2. The temperature controlled mount is earth grounded through pins 5 and 6 of the TEC D-sub 

connector. 
3. On all 700 series mounts, the temperature control cable must be connected for maximum 

protection. 
4. For maximum laser diode protection, the diode should be recessed, as in the 700-C mount. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



38 Chapter 3 Laser Diode Driver Module Operation 

3.2 Laser Safety Features 

3.2.1 Conditions That Can Automatically Shut Off the Laser Output. 
> Laser Open Circuit' 
> Laser Compliance Voltage ~irnitl  
> Laser Hard Current ~irni t '  
> Laser Interlock State changed1 
> Laser Photodiode High Current Limit 
> Laser Photodiode High Power Limit 
> Laser Intermittent Contact (if enabled, default disabled) 
> A Linked Function 

With the exception of the linked functions, some of these conditions can be disabled by clearing 
the appropriate bits in the LASer:ENABle:OUTOFF register. See the Newpori Computer 
Interfacing Manual for additional information. 

Key Switch Interlock 
The LASER ENABLE key switch on the front panel will shutoff, or not allow to be turned on, any 
laser outputs while in the OFF position, per CDRH requirements. 

Turn On Delay 
The Model 9016 is CDRH Compliant with a user programmable turn on delay. The default turn 
on delay is three seconds, but is user programmable from 0 to 30 seconds. The delay setting is in 
the system configure screen, which can be reached by pressing the MENU button, followed by the 
Config soft key, then the System soft key. The field is labeled On Delay. 

This condition will always shutdown the laser output, and cannot be disabled. 
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3.3 The Laser Connectors 
On standard LDD connectors, a Ppin female D-connector is used for input and output 
connections, as shown by the pin-out diagram below. A 15-pin female D-connector is used on 
single connector combo LDDITEC modules. 

Pin Description 

1 8,9 1 Laser Anode I 
Table 1 - Laser Connector Pinouts 

For single connector combo LDDITEC modules, a 15-pin male D-connector is used, as shown 
below. 

DB15 Connector 
Pin Description 

1 8 1 LD Cathode 1 

Table 2 - Combo Single DB15 Connector Pinouts 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



40 Cha~ te r  3 Laser Diode Driver Module Ooeration 

For single connector dual LDD modules, a high density 26-pin male D-connector is used, as shown 
below. 

HD26 Connector 

18 Vnow 1 71 1 B 1-cathode 

Table 3 - Dual LDD Single HD26 Connector Pinouts 

Modulation 

A BNC connector is provided on some modules for an external modulation signal. See Section 
3.5.3.2 for a description of modulation bandwidth. 

Each 100 mV change in the modulation input is equal to 1 % of the maximum drive current of the 
module. For example, 100 mV input on a 6560 module (6 A driver) would equate to 60 rnA of 
drive current. However, regardless of the input voltage, the current cannot exceed the current 
limit. 

Photodiode Bias Control 
An adjustment is provided for OV to 5V reverse bias adjust on single channel modules. Dual and 
Combo modules do not have a photodiode bias control and have fixed bias at either OV or 5V. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Cha~ter 3 Laser Dlode Drlver Module O~eration 41 

3.3.3 Photodiode 
A BNC connector is provided for photodiode connections. It is the same input as the PD 
AnodePD Cathode pins in the D-connector with the anode on the shell. Combo and dual modules 
do not have this BNC connector. 

3.3.4 Interlock 
The laser can be interlocked using one of the options listed below with the proper setup: 

Normal - The interlock connector is the typical method for interlocking the laser involves 
connecting the interlock pins together to complete the circuit and allow the laser operation. Two 
pins (typically 1 and 2) are shorted out on the LDD connector to enable the activation of the LDD. 

OnIOff - Shorting and not-shorting the enable pins will turn the LDD ON or OFF. 

Fixture - The laser diode drivers are grouped. The first LDD's interlock pin in the group 
interlocks the remaining laser diode drivers. The fixture size (number of modules) is set by the 
FIXTURESIZE command or through the UI at the configure system menu. 

Fix(tureVSer(ia1) - Two connector pins (RXD and TXD) of the RS-232 port are used to interlock 
fixture 1 and 2 respectively. Using this interlock requires a modification to the hardware. 

Fix(ture)&LED - This has the same functionality as the Fixture interlock (described above) with 
an additional LED indicator feature. The RS-232 port has modified hardware that controls two 
LEDs that reflect the LDD ON state. 
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3.4 Connecting to Your Laser 
When connecting laser diodes and other sensitive devices to the module, we recommend that the 
Model 9016 be powered-up and the laser output be off. In this condition, a low impedance shunt is 
active across the output terminals. When disconnecting devices, i t  is only necessary to turn the 
laser output OFF. 

On connectors with multiple pins assigned to the same function, these pins are tied together to 
provide greater contact area for the output connection. 

NOTE 
Whenever external connections are made to multi-pin outputs, these connector leads should be 

tied together to ensure the greatest laser diode safety. 

We also recommend the use o f  a D-connector for your interface rather than binding posts, or loose 
wires. This wi l l  insure the best connection. 

Laser Diode Connections and Shielding 

NOTE 
The cable connections to the laser must be secure to avoid an open circuit, should they be jostled 
or bumped. Should an open circuit occur during laser operations, the laser output will normally be 

turned off automatically. 

Special circuits in the laser module are present for detecting intermittent contacts and connections. 
These circuits detect the abrupt change in current that occurs when the output circuit is opened. 

Experience indicates that should an open circuit occur during laser operation, the laser may be 
damaged. Therefore, secure cabling is important. 

NOTE 
Although the Intermittent Contact circuitry works well in helping to protect the laser diode, there is 

still a danger in having poor connections, as no circuit can protect completely. 
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NOTE 
It is possible with some modes of modulation, especially square-wave, to trigger the intermittent 
contact circuit and cause a shutdown. If this is the case for you, the intermittent contact feature 

may be disabled in the laser set up menu, with reduced laser protection in the case of poor 
connections. 

It is recommended that the connections to the module output be made using twisted wire pairs with 
an earth-grounded shield. The output terminals of the module are left floating relative to earth 
ground to suppress AC power-onlpower-off transients that may occur through an earth-ground 
path. If the output circuit is earth-grounded at some point (such as through the laser package and 
mount), the user must be carel l  to avoid multiple earth grounds in the circuit. Multiple earth 
grounds may provide circuit paths that short the driver and may damage the laser. 

Photodiode Feedback Connections 
The photodiode signal is input on the D-connector andlor the photodiode BNC (if available). 

Many laser diode modules contain an internal photodiode that monitors the back-facet emission of 
the laser. Usually, one side of the photodiode is internally connected to either the laser anode or 
cathode. Figure 12 through Figure 15 show the recommended connections and shielding for the 
various configurations of laser diode modules and photodiode feedback schemes. The photodiode 
circuit is isolated from ground and the laser circuit. 

8500 Module 
1 

1 Earth Ground 

Figure 12 - Common Laser Cathode / Photodiode Cathode 

Ou&uI 8500 Module 

Earth Ground 

Figure 13 - Common Laser Cathode / Photodiode Anode 
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8500 Module 
I 1 

P.D. L.D. D 
A7 

Earth Ground 

Figure 14 - Common Laser Anode 1 Photodiode Cathode 

8500 Module 
I 

P.D. L.D. UP-' 1 - 1  I 

1 Earth Ground 

Figure 15 - Common Laser Anode I Photodiode Anode 

3.4.3 Sync Out Option 
The Sync Out connector on the back of the 8600 series is a custom option. Normally the 
connector will not be loaded. 

3.4.4 Grounding Consideration 
Some laser outputs may be floating, but most are either common anode or common cathode. On 
floating laser outputs, neither side may be grounded. On common type outputs, only the common 
side may be earth grounded. 
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3.5 Laser Module Operation 

Quick Start 
After the power-on sequence is complete, the Model 9016 goes to the Master display. 

To set up a laser module: 

1. Press the MENU button, then the Modules soft key. 

2. Select the slot that the module resides in. 

3. Select the Setup soft key. At this point, the display shows all laser parameters. 

4. Using the cursor keys, numerical keypad, knob, and ENTER, select the desired functions and 
set the parameter values. 

5.  When finished, return to the laser display by selecting the Prev (previous) soft key. 

6. Using the numerical key pad and ENTER, or using the knob, enter the desired set point value. 

7. Press the OFF soft key to operate the laser (the OFF changes to ON). 

8. Press the ON soft key to turn the laser OFF. 
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3.5.2 Laser Main Screen 
The laser main screen in shown in Figure 16 and described in detail below. Certain features are 
not available on some modules. 

8560 - 6000mR LDD 

Figure 16 - Laser Main Screen 

Io=, Im=. or Po= - When these fields are editable, such as the Io= field in the figure above, they 
indicate the corresponding set point. Non-editable fields, such as the Im= and V r  fields above, 
indicate measured values, such as laser current or voltage, photodiode current, or photodiode 
power. 

OFFION - Indicates the state of the laser's output. Pushing the adjacent soft key toggles the state. 

Mod - This button will be available only on certain combo modules while in 10 mode. Pushing - 
the adjacent soft key activates the modulation setup screen. 

S e t u ~  - Pushing the adjacent soft key activates the setup screen. 
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The bottom line on the display has six "LED" enunciators, each indicating a particular state of the 
laser. They are defined as: 

ILrrvfrr When illuminated, indicates the unit is current limiting. 
I~LIMIT When illuminated, indicates the unit has exceeded the monitor photodiode 

current limit. 
PLIMIT When illuminated, indicates the unit has exceeded the monitor photodiode power 

limit. 
Open When illuminated, indicates the system has detected an open circuit. Only 

detected when the unit is on. 
Short When illuminated, indicates the system has detected a short circuit. Only 

detected when the unit is on. 
Out of To1 When illuminated, indicates the unit is out of tolerance as defined by the To1 

Time and To1 Iop settings in the Laser Setup Screen. 

3.5.3 Laser Setup Screen 
The laser setup screen is shown in Figure 17 and described in detail below. Certain features are 
not available on some modules. 

m 8560 - 6000mR LDD 

I n t  Contact= Disable 11 
I Bandwidth= Low PD Resp= 0.00yR~mW 11 

Io  Limit= 3000mR PD Zero= 0.00pR 

Figure 17 - Laser Setup Screen 
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3.5.3.1 Mode 
The Mode setting controls how the laser driver current is controlled. There are three modes: 10, 
Im, and Po. 

In the 10 mode, the active set point is the actual drive current. A set point of 1000 mA will cause 
the module to drive 1000 mA through the laser diode, assuming the 10 Lim is set at or above 1000 
mA. 

In Im mode, the set point is the desired amount of photodiode current, in p4. Unlike the 10 mode, 
Im mode will drive whatever current is necessary though the laser diode, up to the limit, to achieve 
the set point photodiode current. 

Po mode is simply an extension on the Im mode, allowing the user to operate the system in 
milliwatts of power. The photodiode power set point, in mW, is converted to photodiode current 
using the PD Resp value from the setup screen. 

3.5.3.2 Bandwidth 
This setting is used to control noise and laser current modulation rates on certain modules. 
Allowable settings are Low, Low CW, and High. Low CW allows a maximum modulation rate 
of 30 Hz, and operates with the least noise. Low allows up to 10 kHz modulation, while High 
allows full bandwidth modulation. Modulation is disabled in Im and Po modes. 

3.5.3.3 lo Lim 
As one of the safety features of the Laser modules, the 10 Lim sets a maximum allowable current 
drive for the laser diode. The system will also limit current set points to this value when operating 
in the 10 mode. Two conditions can be generated when the driver reaches this limit: the soft 
current limit and a hard current limit. 

The less critical of the two is the soft current limit. The soft limit, indicated by LIMIT on the 
status line of the Laser Main Screen, indicates that the laser module is limiting the current drive to 
the laser diode, but otherwise operating as normal. 

The second condition is a hard limit, which indicates that the current drive attempted to exceed the 
current limit faster than the circuitry could limit it. This condition causes the laser module's output 
to be shutdown. Both of these conditions are monitored in circuitry on the module itself, and in the 
case of the hard limit, shutdown is within microseconds of the condition being detected. 
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3.5.3.4 Vcom p 
The voltage compliance setting controls the shutdown of the laser module output when the forward 
voltage of the laser exceeds the compliance setting. Like the current limit described above, the 
voltage compliance is monitored in circuitry on the module itself, allowing for shutdown within 
microseconds of the condition. 

Im Lim 
The photodiode current limit is a software-monitored limit on the current delivered from the 
photodiode. Because this limit is a software-monitored limit, shutdown can occur up to a second 
after the condition is true. 

Po Lim 
Like the Im Lim, the photodiode power limit is a software-monitored limit on the power delivered 
from the photodiode. For this limit to function, the user must set a PD Resp value other than zero. 
Because this limit is a software-monitored limit, shutdown can occur up to a second after the 
condition is true. 

Tol Time and Tol lop 
The To1 Time and To1 Iop elements are used for determining when the laser is "in tolerance." The 
To1 Time value is expressed in seconds, and can range from 0.001 seconds to 50 seconds. The 
To1 lop value is displayed in mA, and can range from 0.1 mA to 100 mA. When operating in Im 
or Po modes, the To1 Iop setting is ignored, and fixed values of 50 p.A and 50 mW, respectively, 
are used. The laser is considered in tolerance after it has been within the tolerance setting for the 
set number of seconds. If at any time it goes outside the tolerance range, the time restarts at zero. 

As an example, if the To1 Time is set to 5 seconds, the To1 Iop is set to 2 mA, and the current set 
point was 1000 mA, the laser module would have to stay within 998 mA and 1002 mA to be within 
tolerance. Out of tolerance is indicated by an Out Of To1 status field on the bottom of the Laser 
Main Screen. 

Intermittent Contact (Int Contact) 
The Int Contact setting controls the detection of intermittent contacts caused by faults cables or 
connectors. If enabled, an intermittent contact will shutdown the laser with an "open" error. The 
system allows the user to disable the circuit when working in an electrically noisy environment that 
might cause a false detection. The circuit is automatically disabled in the High Bandwidth Mode. 

PD Resp 
The PD Resp element is the conversion factor between photodiode current and photodiode power, 
and is expressed in p4 per mW. If this value is zero, the system will not operate in Po mode. 
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3.5.3.1 0 PD Zero 
The PD Zero element is the photodiode offset that is removed from the photodiode read back 
before any values are displayed, and conversely, is added to any photodiode set point. The 
photodiode offset is a combination of any dark current or stray light picked up while the laser is 
off. Pressing the PD Zero soft key sets this element to the photodiode current that is present on 
the photodiode input. To clear it, simply press the PD Zero soft key a second time. 

3.5.3.1 1 Prev Soft Key 
Pushing the Prev soft key returns to the previous screen. 

3.5.4 Laser Modulation Setup Screen 
Newer modules have onboard modulation circuits. The modulation setup screen has six variables, 
Mod Enable, Mod Frequency, Mod Amplitude, Mod Type, 10 min, and 10 max. Mod 
Amplitude, 10 min, and 10 max are interrelated, see below. 

3.5.4.1 Mod Enable 
Mod Enable turns the modulation circuit on or off. 

3.5.4.2 Mod Frequency 
The modulation circuit is capable of a frequency between 200 Hz to 300 kHz. Below 2 kHz, the 
frequency is displayed in Hz, while above 2 kHz, the frequency is displayed in kHz. 

3.5.4.3 Mod Amplitude 
Modulation amplitude is entered in rnilliamps. The amplitude is the positive and negative 
amplitude of the sine or square wave around the 10 set point. The actual Mod Amplitude set point 
has a resolution of 1 % of the full-scale output. When changing Mod Amplitude, 10 min and 10 
max are recalculated using the 10 set point and the new modulation amplitude to derive 10 min and 
10 max. 

For example, if the set point was 50 mA and the amplitude was 15 mA, 10 min would be 
recalculated at 35 and 10 max would be recalculated at 65. Changing 10 min or 10 max has a 
similar effect on Mod Amplitude and the 10 set point, but in reverse. See Section 3.5.4.5 below. 

3.5.4.4 Mod Type 
Mod Type selects the type of waveform generated by the modulation circuit: square wave, sine 
wave, or (on some modules) triangle wave. 
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3.5.4.5 lo Min and lo Max 
10 min and 10 max can be used in place of the 10 set point and Mod Amplitude to set the top and 
bottom 10 levels for the modulation output. Because these values are calculated based on the 10 set 
point and Mod Amplitude and not stored, they are displayed as a "Modulation Calculator". 
Changing either of these values will change the set point and amplitude settings accordingly. 

3.5.5 Link Conditions 
The Laser module supports the following llnk conditions: 

Table 4 - Laser Link Conditions 

See the Section 2.4.8 for a complete description of the linking process. 
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3.6 Laser Module Theory of Operation 
Figure 18 shows the functionality of the Laser Module. The following sections detail the theory of 
operation for each of the blocks in Figure 18. 

The circuit block diagrams for each laser mode of operation are shown in Figure 19, Figure 20, 
and Figure 21. The theory of operation for each mode of operation is discussed in Sections 3.6.9 
- 3.6.11. Note that some modules may not contain all features shown. 

Slow Turn-On LJ rn 
Set Point 

Modulation 

I Limit DAC 

( AID Converter 
To Optically 

Micro~rocessor) 

< Serial 
Bus ( Fault Monitors 

I 

Photodiode 

Current 
Feedback 

Transistor 0 
Output 

Figure 18 - Laser Module Block Diagram 

Laser Interface 
The laser interface provides optically isolated serial communications between the laser board and 
the microprocessor. Control signals are passed to the laser board to set the laser board status, 
current limit, current set points, and photodiode feedback functions. Instructions and data are sent 
over the serial interface to the optical barrier. Status and data are serially passed back to the 
microprocessor. 
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3.6.2 Limit DAC 
The microprocessor loads the current limit value into the DAC. The Limit DAC converts a digital 
limit signal from the microprocessor to a voltage that becomes the Limit Set Point voltage for the 
Output Stage. The current limit value is updated at power-up, at a "bin" recall, and whenever a 
LIM I value is changed. 

3.6.3 Set Point DAC 
The microprocessor loads the current set point value into the DAC. The Set Point DAC converts a 
set point value from the microprocessor to a voltage that becomes the current or IpD set point input 
to the laser output stage. The laser current set point value is updated at power-up, at a "bin" recall, 
and whenever a laser set point value is changed. 

3.6.4 AID Converter 
The AiD converter measures the limit current, actual current, and photodiode current. 

3.6.5 Current Source Voltage 
A regulated DC power supply forms the current source voltage. 

3.6.6 Output Shorting 
A relay shorts the LD ANODE and LD CATHODE terminals whenever the laser output is turned 
off. At the same time an FET is switched on to shunt any current that may appear at the output. 
When the laser output is turned on, the shunt circuit and short are removed in two stages. This 
ensures transient protection of the laser output. 

ModulationNoltage Control Input Port 
The rear panel MOD input connector drives a precision wide-band instrumentation amplifier 
allowing the differential control signal applied to this port to use a different ground than the laser 
output terminals. However, due to the input common-mode voltage restrictions the MOD input 
should be within + 10 volts of the laser output terminals. 

Each 100 mV change in the modulation input is equal to 1 % of the maximum drive current of the 
module. For example, 100 mV input on a 6560 module (6 A driver) would equate to 60 mA of 
drive current. However, regardless of the input voltage, the current cannot exceed the current 
limit. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



54 Chapter 3 Laser Diode Driver Module Operation 

3.6.8 Photodiode Feedback Amplifier 
Photodiode feedback is amplified by a precision instrumentation amplifier or a transimpedance 
amplifier. When constant Power mode is selected, the photodiode feedback signal is used to 
control the laser output. 

3.6.9 Constant Current, High Bandwidth Mode 
This mode of laser operation is shown in Figure 19. In this mode, current feedback is used to 
control the laser output. The bandwidth is between 50 kHz and 500 kHz, depending on the model. 

3.6.1 0 Constant Current, Low Bandwidth Mode 
This mode of laser operation is shown in Figure 20. In this mode, current feedback is used to 
control the laser output. 

In this mode, capacitors are switched into the circuit. These capacitors act as a filter and therefore 
prevent the laser output from changing too rapidly. This gives added laser diode protection. This 
also limits the laser output bandwidth to about 10 kHz. In the Low Bandwidth - CW mode, the 
bandwidth is further limited to 30 Hz. 

Modulation 

Voltage 

Current Set Point 

C Current 
Sense 

Figure 19 - Constant Current - High Bandwidth Mode 
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Figure 20 - Constant Current - Low Bandwidth Mode 

Constant Power Mode 
In constant P mode the laser circuit is configured as shown in Figure 21. Photodiode feedback is 
used to control the laser output and the bandwidth is held low. 
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Figure 21 - Constant Power Mode 
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Laser Interlock Operation 
The back panel laser inputloutput connector has interlock connections that must be connected 
before the laser output will be enabled. 

If there is not a connection between these pins, the laser output will not be enabled. When this 
path is broken, the laser Interlock Error conditiodevent will be reported in the laser Condition 
Status Register and the Laser Event Status Register. 

This interlock is a safety feature for laser protection. It requires that the connecting cable be 
secure before the laser output is enabled. A secure connection significantly reduces the possibility 
of an intermittent open circuit to the laser drive current. 

NOTE 
There may be two interlocks used on a Model 8016/9008/9016 laser module. One 

interlock may be on the laser connector. Another interlock may be found on the rear 
  an el of the Model 801 6/9OO8/9Ol6. 
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Temperature Controller Module Operation 

4.1 Tem~erature Controller (TECI Module 

4.1 .I Introduction 
The Temperature Control Modules are precision thermoelectric cooler control modules for use in 
the Model 90 16 Modular Controller. It may be installed in any of the channel slots on the rear of 
the Model 90 16, and may be interchanged with any other. 

Features of the modules include: 

9 Service-free modularity (calibration information is stored on the module) 
9 Close-case calibration 
9 Operational with most thermistors, AD590, LM335, and RTD temperature sensors 
> Flexible setup with Model 9016 save/recall front panel fimctions 
9 High temperature stability 
> Current limit 

Installation 
This section describes the procedures for installing and removing a module from the Model 90 16. 

NOTE 
The savelrecall bin information will be lost upon detecting any change in the module configuration 

(such a s  installing a new module). 

To install the module into the Model 9016, follow these steps: 

1. Turn the Model 9016 power OFF. Installing a module with the power ON can damage the 
module and the Model 90 16. 
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2. Place the module into an open bay on the back of the Model 9016 and slide the module into 
place. There are tracks at the top and bottom of the bay that guide the module into place. 
Screw the Module Locking Screws into the back panel to secure the module. 

To remove the module from the Model 9016, follow these steps: 

1. Turn the Model 9016 power OFF. Removing a module with the power ON can damage the 
module and the Model 90 16. 

2. Unscrew the Module Locking Screws that secure the module to the Model 9016 back panel. 

3. Grasp the module by handle that extends from the bottom of the back panel. Gently, but 
firmly, pull the module out of the Model 9016. 

4.2 TEC Safety Features 

4.2.1 Conditions That Will Automatically Shut Off the TEC Output 
High Temperature Limit 
Low Temperature Limit 
R Limit 
Sensor Open 
TEC Module Open 
Sensor Select changed 
Sensor Shorted 
Any Linked Functions 

With the exception of the linked functions, clearing the appropriate bits in the TEC OUTOFF 
register can disable each of these conditions. See the Newport Computer Interfacing Manual for 
additional information. 
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4.3 The TEC Connectors 
On the TEC Module, a 1 Spin D-connector is used for input and output connections, as shown by 
the pin-out diagram below. 

DB15 Connector 

Table 5 - TEC Connector Pinouts 

For single connector combo LDDlTEC modules, a 15-pin male D-connector is used, as shown 
below. 

DB15 Connector 

Table 6 - Combo Single DB15 Connector Pinouts 

4.3.1 TEC Grounding Consideration 
The TEC should remain isolated from any ground or laser connection. Do not ground either side 
of the TEC output. 
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4.4 TEC Module O~eration 

4.4.1 Quick Start 
Use the following Quick Start procedure to set up a TEC module for the Model 901 6: 

Once the Model 9016 LCD display goes to the Master Screen after the power-on sequence is 
complete, press the MENU button. 

Press the Modules soft key. 

Select the slot in which the module resides. 

Select the Setup soft key. At this point, the display shows all TEC parameters. 

Using the cursor keys, the numerical keypad, knob and ENTER, select the desired functions 
and set the parameter values. 

When finished, return to TEC display by selecting the Prev (previous) soft key. 

Using the knob or the numerical keypad and ENTER button, enter the desired set point value. 

Press the OFF soft key to operate the TEC. The OFF soft key changes to ON. 

Press the ON soft key to turn the TEC OFF. 
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4.4.2 TEC Main Screen 
The TEC main screen is shown Figure 22 and described below. 

8350 - 5000mR 40W TEC 

Sms e r r  

Figure 22 - TEC Main Screen 

ISEF. TSEF. RSET=. iSEF. and vSET= - Indicates the set point value of current, temperature 
resistance, AD590 sensor current, or LM335 sensor voltage. In the screen shown above, the TSET 
is shown. ISET, RSET, iSE'F, and vSEP appear when operating in those respective modes. The 
set point can be changed using the numeric keys or the knob. 

I=. T=, R=. i=, and v= - Indicates the measured value of current, temperature, or resistance. A 
Sens err indicates a sensor error, usually caused by the sensor not hooked up or the wrong sensor 
selected. In the screen shown above, the T is shown. I, R, i, and v would be seen when operating 
in those modes. 

OFFION - Indicates the state of the TEC output. Pushing the adjacent soft key toggles the state. 

Setup - Pushing the adjacent soft key activates the setup screen. 
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The bottom line on the display has six "LED" enunciators, each indicating a particular state of the 
laser. They are defined as: 

LIMIT When illuminated, indicates the TEC module is in current limit. 
VLIMIT When illuminated, indicates the TEC module has reached its voltage limit. 
TLIMIT When illuminated, indicates the TEC module is outside the temperature 

limits defined by THI and TLO in the setup screen. 
RLIMIT When illuminated, indicates the TEC module is outside the reference limits 

defined by RHI/VHI/~HI and RLO/VLO/~LO in the setup screen. 
HeatingICooling When illuminated, indicates that the TEC is heating or cooling. 
Out of To1 When illuminated, indicates that the TEC is out of tolerance as defined by 

To1 Time and To1 Temp in the setup screen. 

TEC Setup Screen 
The TEC Setup screen is shown in Figure 23. Each section is described below in detail. 

0 8350 - 5000mR 40W TEC 

1 Gain= 30 Limi t  ITE= 2.50R 
I GI= I. I292 x 10-3 L imi t  THI= 50.00T 

C2= 2.34 I I x 10-4 Limi t  TLO= I 0.00T 
0.8775 x 10-7 To1 Time= 5.0005 

Figure 23 - TEC Setup Screen 

Sensor 
Selects the temperature sensor type used in your TEC mount. If the None type (not available in 
some modules) is selected, only the ITE mode is allowed. This type is intended for applications 
running without a temperature sensor. After selecting desired sensor. See the following sections 
for discussions of the various sensor types. All TEC modules support the thermistor sensors 
(10pA and 1OOp.A range). Some TEC modules add support for the AD590, LM335, and RTD 
sensors. 
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4.4.3.2 Gain 
The Gain function controls two parameters of the hybrid PI control loop: proportional gain and 
integration time. 

When the actual temperature and the set point are different, an error voltage is generated. This 
error voltage is directly related to the difference in the actual and set point temperatures. The error 
voltage is then amplified by the proportional gain and used to control the amount of current driven 
through the TEC. The higher the gain, the more current will be driven for any given temperature 
difference, with the maximum current being determined by the current limit. 

The error voltage also drives an integrator. The integrator's output also controls the amount of 
current being driven through the TEC. The integrator is an amplifier whose gain is proportional to 
time. The longer a given error voltage is present, the more current will be driven through the TEC, 
with the maximum current being determined by the current limit. The speed at which the 
integrator's outpl lut increases is the integration time, which can be "Slow" or "Fast". Some TEC 
modules do not support the Slow setting, and therefore omit the Fast designator in the range of 
settings. 

The available Gain values are: 0.2 Slow, 0.6 Slow, 1 Slow, 1 Fast, 2 Slow, 3 Fast, 5 Fast, 6 Slow, 
10 Slow, 10 Fast, 20 Slow, 30 Fast, 50 Fast, 60 Slow, 100 Fast or 300 Fast. The number actually 
defines the proportional loop gain. The slowlfast suffix indicates the speed at which the 
integrator's output increases. The slow setting allows for larger masses or greater distance between 
the sensor and the thermo-electric cooler by slowing the speed of the integrator. 

Both the proportional gain and the integration time must be matched to the thermal characteristics 
of the TE cooler and sensor. If the settings are incorrect, the temperature set point will take an 
excessive amount of time to settle, or it will oscillate around the set point and never settle. 

The Gain setting depends on the thermal time constants in your setup, but we can suggest 
guidelines for selecting the proper gain. Set the gain to 1 fast and increase it until the actual 
temperature oscillates around the set temperature. Then reduce the gain to the next lower value. 

To read the Gain setting, go to the setup. The display will show the value of the Gain setting. In 
Constant ITE mode the Gain setting has no effect. 

4.4.3.3 C1, C2, C3, and Ro 
See the section of each of the sensors for a description of how C1, C2, C3, and Ro are used. 
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4.4.3.4 Mode 

4.4.3.4.1 Constant Temperature Mode (Const T) 
This mode holds the TEC at a constant temperature based on feedback from the sensor in the TEC 
mount, using "TsET=" and "T=" variables. In this mode, the Model 90 16 uses a control loop 
comparing the sensor input to the temperature set point, driving the ITE current positive or negative 
to reach and maintain that set point. The sensor's input is converted to temperature for display of 
actual TEC temperature. The ITE current is also displayed in this mode. 

4.4.3.4.2 Constant ResistancelReference Mode (Const RlConst vlConst i) 
This mode operates identically to the Const T mode, but the sensor input is not converted to 
temperature, but is displayed in unconverted form. Likewise, the set point is used directly, not 
converted from temperature. Thermistor and RTD sensors use resistance (Const R mode, "RsET='~ 
and "R=" variables), LM335 sensors use millivolts (Const v mode, "VSET=" and "v=" variables), 
and AD590 sensors use microamps (Const i mode, "isET=" and "i=" variables)). Const R, Const v, 
and Const i are primarily intended for users who know a sensor set point in "sensor" units, not in 
" C. ITE current is also displayed in these modes. Const v and Const i modes are not supported on 
dual or combination TECs, as the sensors required for these modes are not supported. 

4.4.3.4.3 Constant Current Mode (Const ITE) 
Unhke the modes above, the Const ITE mode allows the operator to explicitly set the amount and 
direction of current flow through the TEC, using " 1 s ~ ' ~ "  and "ITE=" variables. If a sensor has 
been selected, the TEC temperature will be displayed. Although temperature is not a factor in the 
amount or direction or current flow, the high and low temperature limits are observed, and will 
shutdown the output if exceeded, in Const ITE mode if a sensor is selected. For no temperature 
limits, set the sensor type to "None." Const I'm mode is not supported on dual or combination 
TECs. 

NOTE 
Use caution when limits are not active, as  the temperature may exceed your TEC or laser's 

thermal limits. 

4.4.3.4.4 Effects of Calibration on TEC Modes 
On startup, the TEC module performs an auto-calibration to eliminate most of the error in ADC 
and DAC values. After this auto-calibration, each sensor type supported by the module has an 
offset calibration, while the ITE set point and read back has a two-point calibration. These 
calibration constants are then used to calibration a set point or read back value. This includes 
"cross-mode" values, such as displaying actual current while in constant temperature mode. While 
the current setpoint calibration has no effect in Const T mode, the read back calibration is used to 
more accurately display the actual current. 
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4.4.3.5 Limits 

4.4.3.5.1 TE Current Limit (Limit ITE) 
This sets the maximum drive current the module will allow. This maximum applies to all modes 
(constant Im/R/T). 

4.4.3.5.2 Temperature Limits (Limit THI and Limit TLO) 
The TEC module supports both a low and high temperature limit, and can be programmed to turn 
the TEC output off in the event those limits are exceeded (default state). The temperature limits 
are monitored regardless of the mode of the module. This has the added safety feature of shutting 
down the module in Const ITE or Const R mode when the temperature limit is exceeded (if the 
output off bits are enabled for this condition). 

These limits do not apply if the sensor type is set to "None." 

4.4.3.5.3 ResistancelReference Limits (Limit R~l/vHl/i~l and Limit RLOIVLOI~LO) 
Like the temperature limits, the 8300/8600 also supports both a low and high resistancelreference 
limit, and can be programmed to turn the TEC output off in the event those limits are exceeded; 
although this is disabled by default. These limits are monitored only while in Const Wvli mode. 

4.4.3.6 Tolerances (Tol Time and Tol Temp) 
The To1 Time and To1 Temp elements are used for determining when the 8300 is "in tolerance," 
where the actual temperature has stayed within To1 Temp of the set point for at least To1 Time 
seconds. The To1 Time value is expressed in seconds, and can range from 0.00 1 seconds to 50 
seconds. The To1 Temp value is displayed in "C (the most common usage), and can range from 
0.01 to 10.00. If at any time it goes outside the tolerance range, the time restarts at zero. 

As an example, if the To1 Time is set to 5 seconds, the To1 Temp is set to 0.2 "C, and the 
temperature set point was 25.0 "C, the TEC module would have to stay within 24.8 C and 25.2 "C 
to be within tolerance. Out of tolerance is indicated by an Out Of To1 status field on the bottom of 
the TEC Main Screen. 

The out of tolerance condition is most often used to shutdown laser outputs when a TEC is not 
operating within tolerance. This can be done in one of two ways. The first, and simplest, would 
be to define a link condition with the TEC module as the source, Out of To1 as the condition, 
Turn Off as the action, and the laser module as the target. 
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The second method can be used if the system was being operated over IEEE-488 or RS-232. Once 
the TEC was within tolerance, its OUTOFF register could be set to turn the TEC off when out of 
tolerance and then enable the TEC OFF bit in the laser's OUTOFF register. This will cause the 
TEC to shutdown when it goes out of tolerance and then cause the laser to shutdown because the 
TEC is OFF. The disadvantage of this second method is that the laser would shutdown if any TEC 
were off, which might not be the desired operation. Also, you would have to disable the Out of 
Tolerance bit in the TEC's OUTOFF register before you could turn the TEC back on. 

Prev Soft Key 
Pushing the Prev soft key returns to the previous screen. 

Link Conditions 
The Laser module supports the following link conditions: 

I Off I TEC out~ut  is off 1 

Table 7 - TEC Link Conditions 

See the section in the main Model 9016 manual of linking for a complete description of the linking 
process. 
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4.5 Sensors 

4.5.1 Thermistor and Thermistor Current Selection 

4.5.1.1 Introduction 
Choosing the right sensing current depends on the temperature range you want to measure and the 
resolution required at the highest measured temperature. To correctly set the thermistor current, 
you must understand how the thermistor and the Model 9016 interact and how temperature range 
and resolution values are inherent in the nature of thermistors. 

4.5.1.2 Thermistor Range 
Thermistors can span a wide temperature range, but their practical range is limited by their non- 
linear resistance properties. As the sensed temperature increases, the resistance of the thermistor 
decreases significantly and the thermistor resistance changes less for an equivalent temperature 
change. Consider the temperature and sensitivity figures in the table below. 

Table 8 - Temperature and Corresponding Sensitivity 

The practical upper temperature limit in the Model 9016 is the temperature at which the thermistor 
becomes insensitive to temperature changes. The lower end of the temperature range is limited by 
the maximum AID input voltage of the Model 90 16. Thermistor resistance and voltage are related 
through Ohm's Law (V = I x R). The Model 9016 supplies current to the thermistor, either 10 pA 
or 100 p4, and as the resistance changes a changing voltage signal is available to the thermistor 
inputs of the Model 901 6. The Model 90 16 will over-range when the input voltage exceeds about 
5 Volts. Figure 24 graphically shows the lower temperature and upper voltage limits for a typical 
10 K Ohm thermistor. The practical temperature ranges for a typical 10 K thermistor (a 10 K 
thermistor has a resistance of 10 K Ohms at 2S°C) are given in the table below. 

Table 9 - Practical Temperature Ranges for a Typical 10 K Thermistor 
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- Denales praa'il r a w  wiIh ly+l1 OK thumistor 

- O e d a  maasurab* r a w  vrilh typiul10K thermistor 

Figure 24 - Thermistor Temperature Range 

Temperature Resolution 
You must also consider measurement resolution since the resolution decreases as the thermistor 
temperature increases. The Model 90 16 uses an AID converter that has a maximum resolution of 
about 76 pV. The microprocessor converts this dlgital number to resistance, stores the resistance, 
then converts the resistance to a temperature using the Steinhart-Hart equation, and stores this 
temperature. A temperature change of one degree centigrade will be represented by a greater 
resistance increase (and therefore more AID counts) at a lower temperature than at a higher 
temperature because of the non-linear resistance of the thermistor. 
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Resolution figures for a typical 10 k Ohm thermistor are given in the table below. 

Table 10 - Resolution Figures for a Typical 10 K Thermistor 

For this thermistor, a temperature change from -20°C to -1 9°C will be represented by 737 AID 
counts (if supplied with 10p.A). The same thermistor will only change about 18 AD counts from 
49°C to 50°C. 

4.5.1.4 Selecting Thermistor Current 
To select the current setting for a typical 10 K thermistor, determine the lowest temperature you 
will need to sample and select the current according to the range limits given above. If the 
temperature you want to sample is below -10°C you should use the 1Op.A setting. 

With the current set to lOp.A, the best resolution you will see will be a 1 .O°C temperature change. 
For example, if the lower limit is O°C, you can choose either setting, but there is a tradeoff in terms 
of resolution. If you need better than O.l°C measurement resolution you will have to change to 
1oop.A. 

If you need high resolution over a narrow range, for a very accurate measurement, you can set the 
current setting for the maximum resolution. For example, at a high temperature of 1 S°C, you 
require a measurement resolution of at least 0.05"C. This resolution is within the range of either 
setting, but at the 1Op.A setting the resolution is only 0.2OC while at the 100 p.A setting the 
resolution is better than 0.05 "C. 

Generally, it is best to use the 100p.A setting for all measurements of -10°C or greater with a 10 K 
thermistor. 

4.5.1.5 Selecting Thermistors 
The type of thermistor you choose will depend primarily on the operating temperature range. 
These guidelines for selecting the range and resolution will apply to any thermistor. 10 K 
thermistors are generally a good choice for most laser diode applications where high stability is 
required near room temperatures. Similarly, 10 K thermistors are often a good choice for cooling 
applications where you want to operate at temperatures from -40°C to room temperature. 

If you require a different temperature range or the accuracy you need can't be achieved with either 
current setting, select another thermistor. Thermistor temperature curves, supplied by the 
manufacturer, show the resistance verses temperature range for many other thermistors. Newport 
will also offer help for your specific application. 
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4.5.1.6 The Steinhart-Hart Equation 
The Steinhart-Hart equation is used to derive temperature from the non-linear resistance of an 
NTC (Negative Temperature Coefficient) thermistor. 

The following section contains an explanation of the Steinhart-Hart equation and the values of 
these constants for some common thermistors. 

Two terminal thermistors have a non-linear relationship between temperature and resistance. The 
resistance verses temperature characteristics for a family of similar thermistors is shown in Figure 
25. It has been found empirically that the resistance verses temperature relationship for most 
common negative temperature coefficient (NTC) thermistors can be accurately modeled by a 
polynomial expansion relating the logarithm of resistance to inverse temperature. The Steinhart- 
Hart equation is one such expression and is given as follows: 

1 / l =  C1 + C2 (Ln R) + C3 (Ln R ) ~  

Where T is in KELVIN. To convert T to "C, subtract 273.15. 

Equation 1 - Steinhart-Hart Equation 

Once the three constants C1, C2, and C3 are accurately determined, only small errors in the 
calculation of temperature over wide temperature ranges exist. Table 11 shows the results of using 
the equation to fit the resistance verses temperature characteristic of a common 10 K Ohm (at room 
temperature) thermistor. The equation will produce temperature calculation errors of less than 
O.O~"C over the range -20°C to 50°C 

Degrees Celsius 

Figure 25 - Thermistor Resistance Versus Temperature 
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R' T Actual Third Order Fit. Eq. 12 

Table 11 - Comparison of Curve Fitting Equations 

The constants C1, C2, and C3 may all be expressed in the form n.nnn, thus simplifymg entry into 
the Model 90 16. 

4.5.1.7 Table of Constants 
We have listed some common thermistors and included the appropriate calibration constants for 
the temperature range -20°C to 50°C in Table 12. The Model 9016, by default, uses the 
BetaTHERM 10K3 thermistor values. 

Manufacturer C l  C2 C3 

Table 12 - Thermistor Constants 

' Resistance of a 1 OK, Fenwal UUA4 1 J1 thermistor. 
2 Constants C1 = 1.125 * 10" 

C2 = 2.347 * 1 o4 
C3 = 0.855 * 10'~ 
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4.5.2 AD590 and LM335 
AD590 and LM335 sensors are not supported on dual or combination TECs. 

4.5.2.1 General 
The Model 90 16 uses two constants (C 1 and C2) for calibrating the two linear thermal sensing 
devices, the AD590 and the LM335. C1 is used as the zero offset value, and C2 is used as the 
slope or gain adjustment. Therefore, C1 has a nominal value of 0, and C2 has a nominal value of 1 
when using the AD590 or LM335. In order to calibrate a linear sensor device, the sensor must be 
operated at an accurately known, stable temperature. 

For example, the sensor may be calibrated at 0°C if the sensor is placed in ice water until its 
temperature is stable. A highly accurate temperature probe, thermometer, environmental chamber, 
etc., may also be to determine the known temperature for calibration. 

4.5.2.2 AD590 Sensor 
The AD590 is a linear thermal sensor that acts as a current source. It produces a current, i, which 
is directly proportional to absolute temperature, over its useful range 
(-50°C to + 150°C). This nominal value can be expressed as: 

Where i is the nominal current produced by the AD590, and K is in Kelvin. 

Equation 2 - Linear Thermal Sensor Current Equation 

The Model 9016 uses i to determine the nominal temperatwe, T,, by the formula: 

Where T, is in "C. 

Equation 3 - Nominal Instrument Temperature (T, ) Equation - AD590 Sensor 

The displayed temperature, Td = C1 + (C2 * T,), is then computed, where C 1 and C2 are the 
constants stored in the Model 9016 for the AD590. The AD590 grades of tolerance vary, but 
typically without adjusting C 1 and C2, the temperature accuracy is +1 "C over its rated operating 
range. However, the AD590 is not perfectly linear, and even with C1 accurately known there is a 
non-linear absolute temperature error associated with the device. This non-linearity is shown in 
Figure 26, reprinted from Analog Devices specifications, where the error associated with C 1 is 
assumed to be zero. 
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ABSOLUTE 
ERROR O 

-0.8 ............ ..... 

-1.6 I 
-55 150 

DEGREES C 

Figure 26 - AD590 Nonlinearity 

If a maximum absolute error of O.8"C is tolerable, the one point calibration of C 1 should be used. 
If a greater accuracy is desired, the two point method of determining C 1 and C2 should be used. 
However, note that the absolute error curve is non-linear. Therefore the constant C2 will vary for 
different measurement points. 

4.5.2.3 LM335 Sensor 
The LM335 is a linear thermal sensor that acts as a voltage source. It produces a voltage (v), 
which is directly proportional to absolute temperature over its useful range (-40°C to + 100°C). 
This nominal value can be expressed as: 

Where v is the voltage produced by the LM335 and K is Kelvin. 

Equation 4 - Linear Thermal Sensor Voltage Equation 

The Model 9016 uses v to determine the nominal temperature, T,, by the formula: 

Where T, is in "C. 

Equation 5 - Nominal Instrument Temperature (T. ) Equation - LM3335 Sensor 
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The temperature, Td, which is displayed by the Model 9016 is calculated as follows: 

Td = C1 + (C2 * T") 

Where C1 and C2 are the constants stored in the Model 9016 for the LM335. 

Equation 6 - Display Temperature ) Equation - LM335 Sensor 

When the LM335 is calibrated to 25"C, C1 = 0 and C2 = 1, and the temperature accuracy is 
typically f OS°C over the rated operating range. However, the LM335 is not perfectly linear, and 
even with C 1 accurately known, there is a non-linear absolute temperature error associated with the 
device. This non-linearity caused error is typically -+0.3"C, with the error associated with C1 
assumed to be zero. 

If a maximum absolute error of H.3"C can be tolerated, the one point calibration of C1 should be 
used. If a greater accuracy is desired, the two point method of determining C1 and C2 should be 
used. However, note that the absolute error associated with the constant C2 may vary over 
different temperature ranges. 

4.5.2.4 Determining C1 and C2 for the AD590 and LM335 
The nominal values of Cl  and C2 are 0 and 1, respectively, for both types of devices. These 
values should be used initially for determining C1 and C2 in the methods described below. 

The One Point method is easiest, but it ignores the non-linearity of the device. It is most useful 
when a high degree of temperature accuracy is not required. 

The Two Point method can achieve a high degree of accuracy over a narrower operating 
temperature range, but requires two accurate temperature measurements. 

4.5.2.4.1 One Point Calibration Method 
The calibration described in this section is independent of the calibration procedure described in 
Section 6.3.4 and Section 6.3.6. These sections deal with the internal calibration of the 8300 
module, while the following calibration procedure should be used to calibrate the external AD590 
or LM335 sensor. For the most accurate possible results, both calibration procedures should be 
performed. 

The accuracy of this procedure depends on the accuracy of the externally measured temperature. It 
is used to determine the zero offset of the device, and it assumes that the gain (slope) is known. 

1. Allow the Model 9016 to warm up for at least one hour. 

2. Select the desired sensor type in the setup menu. 

3. Set the C 1 parameter to zero. 
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4. Set the C2 parameter to 1. 

5. Place the sensor at an accurately known and stable temperature, T,. 

6. Connect the sensor to the Model 9016 for normal Constant temperature operation. Allow the 
Model 9016 to stabilize at the known temperature, T, and read the displayed temperature, Td. 

7. Determine the new value of C 1 from the formula: 

C1 = T,- T,, 

Equation 7 - C1 Constant Equation 

8. Enter the new C 1 value. 

4.5.2.4.2 Two Point Calibration Method 
The calibration described in this section is independent of the calibration procedure described in 
Section 6.3.4 and Section 6.3.6. Those sections deal with the internal calibration of the 8300 
module, while the following calibration procedure is for calibrating the external AD590 or LM335 
sensor. For the most accurate possible results, both calibration procedures should be performed. 

The accuracy of this procedure depends on the accuracy of the externally measured temperature. It 
is used to determine the zero offset of the device and the gain (slope). 

Allow the Model 901 6 to warm up for at least one hour. 

Select the desired sensor type in the setup menu. 

Set the C1 parameter to zero. 

Set the C2 parameter to 1. 

Place the sensor at an accurately known and stable temperature, Tal. 

Connect the sensor to the Model 901 6 for normal Constant temperature operation. Allow the 
Model 9016 to stabilize at the known temperature, Tal and read the displayed temperature, 
Tdl. 

Record these values. 

Repeat Steps 5 and 6 for another known temperature, Td, and the corresponding displayed 
temperature, Td2 The two known temperatures should be at the bounds of the intended 
operating range. For best results, make the range between TaI and Td as narrow as possible. 
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9. Determine the new value of C 1 and C2 from the following calculations. 

First determine the intermediate values U and V, where 

C1 = Tal - (Tdlf C2) 

Equation 8 - Constant C1 and Constant C2 Equations 

10. Enter the new C1 and C2 values. 

4.5.3 RTD Sensors 
RTD sensors are not supported on dual or combination TECs. 

The following equation is used in temperature to resistance conversions: 

Rt = Ro [ I  + (C1 x t) + (C2 x t2) + C3 (t-100) t3] fort < 0°C 
Rt = Ro [ I  + (C1 x t) + (C2 x t2)] fort  >= 0°C 

Where R, is the resistance in R at temperature t and 
t is the temperature in "C. 

Equation 9 - Resistance at Temperature t Equation 

4.5.3.1 RTD Constants 
The constants entered for an RTD depend on the type of curve it has. Table 13 shows three 
standard types. 

TCR 

Table 13 - RTD Constant Cuwes 

The Ro constant also applies for RTD sensors. It is the RTD's value at O°C and is nominally 
100.00 Q, but can be varied from 95.00 R to 105.00 Q. 
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4.6 TEC Module Theorv of O~eration 
- -- -- - 

Figure 27 shows the functionality of the TEC module. The following sections detail the theory of 
operation for each of the blocks in Figure 27. 

To Micropr essor 

I T 
& I 
Optically - Isolated ) Limit DAC 

Serial Bus 

Set Point 
Differential 

Stage 

1 cot:rter pnp  '-b-' 
Integral Amp 

Sensor 
Select and PI Loop 

Sensor Lines 

I I \\ TFC 

Figure 27 - TEC Board Module Diagram 

4.6.1 TEC Interface 
The TEC interface provides optically isolated serial communications between the TEC board and 
the microprocessor. Control signals are passed to the TEC board to set the TEC board status, 
current limit, and temperature set points. Instructions and data are sent over the serial interface to 
the optical barrier. Status and data are serially passed back to the microprocessor. 

4.6.2 Limit DAC 
The microprocessor loads the digitally stored current limit value into the current limit 12-bit DAC. 
The Limit DAC converts the digital limit signal from the microprocessor to a voltage that becomes 
the limit voltage for the Bipolar Output Stage. The current limit value is updated at power-up, at a 
"bin" recall, and whenever the LIM ITE value is changed. 
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4.6.3 Set Point DAC 
The microprocessor loads the digitally stored current set point value into the set point 16-bit DAC. 
The Set Point DAC converts a digital set point signal from the microprocessor to a voltage that 
becomes the set temperature input to the PI control loop. The TEC current set point value is 
updated at power-up, at a "bin" recall, and whenever a TEC set point value is changed. 

4.6.4 AID Converter 
The 16-bit A/D converter measures the sensor voltage and the current of the bipolar output stage. 
The sensor measurement is used by the microprocessor in the calculation of temperature or 
thermistor resistance. The current measurement is used for the ITE value. 

4.6.5 Sensor Select 
Sensor selection is accomplished in the Sensor Select block of the TEC board. Precision 1OOp.A 
and 10pA current sources may be selected for thermistor control. RTD, LM335, and AD590 IC 
temperature sensors may also be selected. The AD590 has a +5 VDC bias voltage, the LM335 has 
a 1 rnA bias current, and the RTD has a precision 1 mA current source. 

The output of the Sensor Select block of the TEC board is a voltage that is proportional to the 
actual temperature. This voltage is fed to the A/D converter that provides a digital measurement to 
the microprocessor, and to the PI control loop to close the feedback loop when temperature is 
being controlled. 

4.6.6 Difference Amplifier 
Differential amp provides a proportional difference signal to the PI control. This signal is the 
difference between set temperature and actual temperature voltage. 

4.6.7 Proportional Amplifier and Integrator 
The proportional amplifier is part of a digitally controlled gain stage consisting of the analog 
switches and their associated resistors. The analog switches vary the ratio of resistance in the 
feedback circuit to change the gain. 

The signal from the difference amplifier is sent to an integrator that reduces the difference between 
the set point temperature and the actual temperature to zero, regardless of the gain setting. An 
analog switch discharges the integrating capacitor whenever integration is not required to prevent 
unnecessary difference signal integration. 
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4.6.8 Bipolar Output Stage 
The Bipolar Output Stage consists of circuits that limit the TEC output, sense the TEC output 
polarity, sense voltage, and current limit conditions, as well as supply the bipolar TEC output. The 
following sections discuss these hc t ions  of the Bipolar Output Stage. 

Current Limiting 
The output of the proportional amplifier and integrator together form the control signal. Output 
current limiting is effected by bounding the control signal so that it is always less than the limit 
current. The limit current is set with the fiont panel controls or through the GPIB. The bipolar 
current limit levels are established by the output of the current Limit DAC. 

Current Limit Condition Sensing 
Comparators sense the output to determine when output current limiting is occurring. When this 
condition occurs, the I Limit signal is sent to the microprocessor. 

Voltage Controlled Current Source 
The bounded output control signal is applied to an amplifier. This amplifier and the current 
sensing amplifier form the output voltage controlled current source. The output of this stage 
directly drives the externally connected TE cooler module. 

Voltage Limit Condition Sensing 
Comparators sense the output to determine when the TEC output compliance voltage limiting is 
occurring. This condition occurs whenever the TEC output is open or connected to a high 
resistance. If this condition occurs, the V Limit error signal is passed to the microprocessor. 

TEC Control Modes 
The Model 90 16 provides three control modes for operation, constant T (temperature), constant R 
(resistance, voltage, or current), and constant ITE (current) modes. Each of these modes is 
discussed in the following sections. 

T Mode 
In constant T mode the TEC is driven to the set point temperature. This temperature is monitored 
by the sensor in the TEC. In the case of a thermistor sensor, the thermistor's resistance is used to 
determine TEC's temperature by using the Steinhart-Hart conversion equation. The resistance is 
determined by measuring the voltage across the thermistor (with a known current of 1Op.A or 
100p.A). The ITE current is also measured and saved. The TEC's output current is sensed across 
a resistor and the voltage is converted to an ITE current value. 
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When an LM335 sensor is used, a two-point conversion equation is used to determine the 
temperature. Its voltage is measured as well as the ITE current. 

When an AD590 sensor is used, another two-point conversion equation is used to determine the 
temperature. Its reference current is sensed across a resistor, and this voltage is measured. The 
ITE current is also measured. 

R Mode 
In constant R mode, the TEC is driven to the set point resistance, voltage, or current. This 
resistance, voltage, or current is measured and converted to a temperature. The ITE current is also 
measured. 

ITE Mode 
In constant ITE mode, the TEC is dnven with a constant current, at the ITE set point value. The 
ITE current is sensed across a resistor and the voltage is converted to ITE current. 
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5. Maintenance 

5.1 Introduction 
Module specific calibration can be found in the module's manual. No calibration is necessary on 
the main fiame. Do not attempt to remove the cover. 

5.2 Fuse Re~lacement 
The fuses are accessible on the back panel of the Model 9016. Before replacing a fuse, turn power 
off and disconnect the line cord. Use only the fuse indicated below. 

5.3 Cleaning 
Disconnect AC power before cleaning. Use mild soap solution on a damp but not wet cloth to 
wipe down the exterior of the instrument. Do NOT remove the instrument's top cover. 
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6. Calibration 

6.1 Calibration Overview 
The Model 901 6 performs an automatic DAC calibration on power-up. This removes the majority 
of calibration error. However, if it is desired to completely calibrate the system, the following 
procedures will do so. 

All calibrations are done with the case closed. The instrument is calibrated by changing the 
internally stored digital calibration constants. 

All calibrations may be performed locally or remotely. However, depending on the sensor 
configuration, some procedures may not apply to all instruments. 

6.1 .I Environmental Conditions 
Calibrate this instrument under laboratory conditions. We recommend calibration at 25OC f 
1 .O°C. When necessary, however, the Model 9016 may be calibrated at its intended use 
temperature if this is within the specified operating temperature range of 0°C to 40°C. 

6.1.2 Warm-up 
The Model 9016 should be allowed to warm up for at least one (1) hour before calibration. 

6.2 Laser Module Calibration 

6.2.1 Recommended Equipment 
Recommended test equipment for calibrating the module is listed in Table 14 - Recommended 
Test Equipment. Equipment other than that shown in the table may be used if the specifications 
meet or exceed those listed. 

Resistor High Power, 1  Q,50 W; 2 Q, 25 W; 5 Q, 10 W; 
Low Temperature 1 0 ~ , 5 ~ ; 3 0 ~ , 2 ~  
Coefficient 

1 Connector I 9-pin male I 
Table 14 - Recommended Test Equipment 
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6.2.2 Drive Current Load Resistor Selection 

Table 15 -Drive Current Load Resistor Selection 

6.2.3 Local Operation Current Source (10) Calibration 
Use the following procedure to calibrate the current source for the unit locally: 

a. With the output off, connect a load resistor, as selected from Table 15 - Drive Current Load 
Resistor Selection, and a calibrated ammeter in series across the laser output terminals. 

If an ammeter with the appropriate current ratings is unavailable, connect a calibrated DMM 
across the laser output terminals to measure the voltage across the resistor. 

b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c.  Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the soft key(s) that correspond to the module to be calibrated. 

d. Press the Setup soft key and set the laser current limit (10 Lim) to one-half scale plus 100 mA 
and output bandwidth as desired. Press the Prev soft key to return to the single display. 

e. Press the OFF soft key to turn the laser output ON, if it is not on already. 

f. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

g. Press the 10 soft key. Follow the on-screen instructions to complete the calibration. The 
calibration can be canceled without affecting the stored constants if the Cancel soft key is 
pressed at any point before completing the calibration. 
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6.2.4 Remote Operation Current Source (10) Calibration 
Use the following procedure to calibrate the current source for the unit remotely: 

a. With the output off, connect a load resistor, as selected from Table 15 - Drive Current Load 
Resistor Selection, and a calibrated ammeter in series across the laser output terminals. 

If an ammeter with the appropriate current ratings is unavailable, connect a calibrated DMM 
across the laser output terminals to measure the voltage across the resistor. 

b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c. Select the channel [,subchannel] via the LAS:CHAN command. Set the current limit to one- 
half scale plus 100 rnA via the LAS:LIM:LDI command, output bandwidth as desired via the 
LAS:MODE:I, LAS:MODE:ICW, or LAS:MODE:ILBW command, and current set point 
to one-half scale via the LAS:LDI command. 

d. Enter the LAS:OUTPUT ON command to turn the laser output on. 

e. Enter the laser LDI calibration mode by issuing the LAS:CAL:LDI command. 

f. Input the actual (measured) laser output current (as an <nrf value>) via the LAS:LDI <nrf 
value> command. 

The Model 9016 will be ready to receive the current value when, after a LAS:CAL:LDI? 
query is sent, the response from the Model 90 16 is " 1 ". 

g. Once the actual current value is entered via the LAS:LDI command, the Model 9016 will 
apply a new current equal to approximately one-fourth (1%) the previous set point. 

The Model 90 16 will be ready to receive the second current value when, after a 
LAS:CAL:LDI? query is sent, the response from the Model 90 16 is " 1 ". 

h. Input the second actual (measured) laser output current as in Step f. 
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i. Once the actual current value is entered via the second LAS:LDI command, the Model 9016 
leaves the current calibration mode. 

If, at any time prior to the second LAS:LDI, a command other than LAS:LDI or 
LAS:CAL:LDI? is sent to the Model 9016, the Model 9016 will cancel the calibration mode 
and then process the cornrnand(s). 

The *OPC? query may be used to determine when the calibration is completed. 

The operation complete flag (bit 0 of the Standard Event Status Register) may be used to 
trigger an interrupt. This type of intermpt is enabled by setting bit 0 of the Service Request 
Enable register and using the *OPC command. 

6.2.5 Local Operation lpD Current Calibration 
This procedure calibrates the feedback circuits locally for constant IpD and constant PpD modes. 
The user enters the actual value of the current, as measured by an external DMM. The Model 
9016 then automatically calibrates the laser feedback circuits. 

The IpD calibration circuit is diagrammed below. Use Table 15 -Drive Current Load Resistor 
Selection above to select a value for the R2 resistor that matches the maximum drive current of the 
laser diode module. 

Figure 28 - IpD Calibration Circuit 

a. With the laser output off, connect a calibrated ammeter to the PD Anode output of the module 
and connect the circuit of Figure 28 to the laser and PD outputs. 

If a calibrated ammeter (with 0.1 p.4 resolution) is not available, place a calibrated DMM 
(with 0.1 mV resolution) to measure the voltage across the resistor, R3, as shown in Figure 
28. 
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b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the soft key(s) that corresponds to the module to be calibrated. 

d. Press the Setup soft key, change the Mode to Im (Photodiode constant current mode), and set 
the laser current limit (10 Lim) to maximum. Press the Prev soft key to return to the single 
display. 

e. Press the OFF soft key to turn the laser output ON. If a laser on delay has been set, wait that 
amount of time to allow the laser output to engage. 

f. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

g. Press the Im soft key. Follow the on-screen instructions to complete the calibration. The 
calibration can be canceled without affecting the stored constants if the Cancel soft key is 
pressed at any point prior to completing the calibration. 

6.2.6 Remote Operation lpD Current Calibration 
Use the following procedure to calibrate the feedback circuits remotely for constant IpD and 
constant PpD modes: 

a. With the laser output off, connect a calibrated ammeter to the photodiode anode output of the 
module and connect the circuit of Figure 28 to the laser and photodiode outputs. 

If a calibrated ammeter (with 0.1 fl resolution) is not available, place a calibrated DMM 
(with 0.1 mV resolution) to measure the voltage across the resistor, R3, as shown in Figure 
28. 

b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c. Select the channel [,subchannel] via the LAS:CHAN command. Set the laser current limit to 
full scale via the LAS:LIM:LDI command. Set the photodiode current set point to half of 
full scale via the LAS:MDI command. Place the unit into constant photodiode current mode 
via the LAS:MODE:MDI command. 
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d. Enter the LAS:OUTPUT ON command to turn the laser output on. 

e. Enter the LAS:CAL:MDI command to place the Model 90 16 in its laser photodiode current 
calibration mode. 

f. After a few seconds, the Model 90 16 will be ready for the actual photodiode current to be 
entered via the LAS:MDI command. The measured value of the current should not be 
entered until the Model 901 6 is ready to receive it. 

The Model 90 16 will be ready to receive the current value when, after a LAS:CAL:MDI? 
query is sent, the response from the Model 90 16 is " 1 ". 

g. Once the actual photodiode current value is entered via the LAS:MDI command, the Model 
9016 will apply a new photodiode current equal to approximately one-fourth ($4) the previous 
set point. 

The Model 90 16 will be ready to receive the second current value when, after a 
LAS:CAL:MDI? query is sent, the response from the Model 9016 is " 1". 

h. Input the second actual (measured) photodiode current as in Step f. 

i. Once the actual photodiode current value is entered via the second LAS:MDI command, the 
Model 9016 leaves the current calibration mode. 

If, at any time prior to the second LAS:MDI, a command other than LAS:MDI or 
LAS:CAL:MDI? is sent to the Model 90 16, the Model 90 16 will cancel the calibration mode 
and then process the command(s). 

The *OPC? query may be used to determine when the calibration is completed. 

The operation complete flag (bit 0 of the Standard Event Status Register) may be used to 
trigger an intermpt. This type of intermpt is enabled by setting bit 0 of the Service Request 
Enable register and using the *OPC command. 

6.2.7 Local Operation Laser Voltage Measurement Calibration 
Use the following procedure to calibrate the laser voltage measurement locally: 

a. With the output off, connect a calibrated voltmeter, in parallel with a load resistor, as selected 
Table 15 - Drive Current Load Resistor Selection, to the laser output terminals. 

b. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 
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c. Press the Setup soft key and set the laser current limit (10 Lim) to 80% of the maximum 
current plus 100 mA and the laser voltage compliance limit (Vcomp) to maximum. Press the 
Prev soft key to return to the single display. 

d. Press the OFF soft key to turn the laser output on, if it is not on already. 

e. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

f. Press the Vr soft key. Follow the on-screen instructions to complete the calibration. The 
calibration can be canceled without affecting the stored constants if the Cancel soft key is 
pressed at any point prior to completing the calibration. 

6.2.8 Remote Operation Laser Voltage Measurement Calibration 
Use the following procedure to calibrate the laser voltage measurement remotely: 

a. With the output off, connect a calibrated voltmeter in parallel a load resistor, as selected, to 
the laser output terminals. 

b. Select the channel [,subchannel] via the LAS:CHAN command. Set the voltage limit to full 
scale via the LAS:LIM:LDV command, and the current set point necessary to read 
approximately 80% of 111-scale voltage. For example, with an 8560 module, with a 
resistance of 1 R, set the current to 4,800 mA. Place the unit into constant current mode via 
the LAS:MODE:LDI command. 

c. Enter the LAS:OUTPUT ON command to turn the laser output on. 

d. Enter the laser voltage calibration mode by issuing the LAS:CAL:LDV command. 

e. Input the actual (measured) laser voltage (as an <nrf value>) via the LAS:LDV <nrf value> 
command. 

The Model 9016 will be ready to receive the value when, after a LAS:CAL:LDV? query is 
sent, the response from the Model 9016 is " 1 ". 

f. Once the actual voltage value is entered via the LAS:LDV command, the Model 9016 will 
apply a new current equal to approximately one-fourth (1%) the previous set point. 

The Model 9016 will be ready to receive the second voltage value when, after a 
LAS:CAL:LDV? query is sent, the response from the Model 901 6 is " 1 ". 

g. Input the second actual (measured) voltage as in Step e. 
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h. Once the actual voltage value is entered via the LAS:LDV command, the Model 9016 leaves 
the current calibration mode. 

If, at any time prior to the second LAS:LDV, a command other than LAS:LDV or 
LAS:CAL:LDV? is sent to the Model 9016, the Model 9016 will cancel the calibration mode 
and then process the command(s). The *OPC? query may be used to determine when the 
calibration is completed. 

The operation complete flag @it 0 of the Standard Event Status Register) may be used to 
trigger an interrupt. This type of interrupt is enabled by setting bit 0 of the Service Request 
Enable register and using the *OPC command. 

6.3 TEC Calibration 

6.3.1 Recommended Equipment 
Recommended test equipment for calibrating the module is listed in Table 16 - Recommended 
Test Equipment. Equipment other than that shown in the table may be used if the specifications 
meet or exceed those listed. 

Mfa.lModel Soecification 

I Resistors I Metal Film 1 10 k~ for ITE calibration (duallcombo only) I 
1 kn for 100m calibration 
100 kn for 10pA calibration 
3 kn for LM335 sensor calibration 
16 kn for AD590 sensor calibration 

I I 1 100 n for RTD sensor calibration 

I Connector I D-sub I 15-pin male I 
Table 16 - Recommended Test Equipment 

Local Operation Thermistor Calibration 
Use the following procedure to calibrate the thermistor locally: 

a. Measure and record the exact resistance of your metal film resistor. Use nominal values of 1 
kn for the 100pA setting, and 100 kn for the 10pA setting. With the TEC output off, connect 
the metal film resistor to the sensor input of the TEC Module. 
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b. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

c. Press the Setup soft key and select the appropriate thermistor ( l o p 4  or 1 0 0 d )  as the Sensor 
Type. Press the Prev soft key to return to the single display. 

d. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

e. Enter the TEC sensor calibration mode by pressing the Sensor soft key. Follow the on-screen 
instructions to complete the calibration. The calibration can be canceled without affecting the 
stored constants if the Cancel soft key is pressed at any point prior to completing the 
calibration. 

6.3.3 Remote Operation Thermistor Calibration 
Use the following procedure to calibrate the thermistor sensor for remote operation: 

a. Measure and record the exact resistance of your metal film resistor. Use nominal values of 1 
k2 for the 100p4 setting, and 100 k2 for the l o p 4  setting. With the TEC output off, connect 
the metal film resistor to the sensor input of the TEC Module. 

b. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Send 
TEC:SENS 1 100p4 thermistor, or TEC:SENS 2 for the 10pA thermistor, followed by the 
TEC:CAL:SEN to enter sensor calibration mode. 

The Model 9016 will be ready to receive the resistance when, after a TEC:CAL:SEN? query 
is sent, a " 1 " is returned. 

c. Input the actual resistance of the metal film resistor, in k2, (as an <&value>) via the TEC:R 
<nrf value> command. 

If, at any time prior to TEC:R, a command other than TEC:R or TEC:R? is sent to the 
Model 9016, the Model 9016 will cancel the calibration mode and then process the 
comrnand(s). 

Once the TEC:R value is sent, the OPC? query may be used to determine when the 
calibration is completed. The operation complete flag (bit 0 of the Standard Event Status 
Register) may be used to trigger an interrupt. This type of interrupt is enabled by setting bit 0 
of the Service Request Enable register and using the *OPC command. 
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6.3.4 Local Operation AD590 Sensor Calibration 
Use the following procedure to calibrate the AD590 sensor remotely: 

With the TEC output off, connect a precision 16 kQ metal film resistor and a precision 
ammeter in series at the sensor input of the TEC Module. 

Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

Press the Setup soft key and select the AD590 as the Sensor Type. Press the Prev soft key to 
return to the single display. 

Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

Enter the TEC sensor calibration mode by pressing the Sensor soft key. Follow the on-screen 
instructions to complete the calibration. The calibration can be canceled without affecting the 
stored constants if the Cancel soft key is pressed at any point prior to completing the 
calibration. 

6.3.5 Remote Operation AD590 Sensor Calibration 
Use the following procedure to calibrate the AD590 sensor remotely: 

a. With the TEC output off, connect a precision 16 ~L-J metal film resistor and a precision 
ammeter in series at the sensor input of the TEC Module. 

b. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Enter 
the TEC:SEN 4 and TEC:CAL:SEN to select the AD590 sensor and enter sensor calibration 
mode. 

The Model 9016 will be ready to receive the current value when, after a TEC:CAL:SEN? 
query is sent, the response from the Model 90 16 is " 1 ". 

c. Input the actual current measured, in p4, by the external ammeter (as an <nrf value>) via the 
TEC:R <nrf value> command. 

If, at any time prior to TEC:R, a command other than TEC:R or TEC:R? is sent to the 
Model 901 6, the Model 90 16 will cancel the calibration mode and then process the 
cornmand(s). 
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Once the TEC:R value is sent, the OPC? query may be used to determine when the 
calibration is completed. The operation complete flag @it 0 of the Standard Event Status 
Register) may be used to trigger an interrupt. This type of interrupt is enabled by setting bit 0 
of the Service Request Enable register and using the *OPC command. 

6.3.6 Local Operation LM335 Sensor Calibration 
Use the following procedure to calibrate the LM335 sensor locally: 

With the TEC output off, connect a 3 kn metal film resistor and a precision voltmeter in 
parallel at the sensor input of the TEC module. 

Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

Press the Setup soft key and select the LM335 as the Sensor Type. Press the Prev soft key to 
return to the single display. 

Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

Enter the TEC sensor calibration mode by pressing the Sensor soft key. Follow the on-screen 
instructions to complete the calibration. The calibration can be canceled without affecting the 
stored constants if the Cancel soft key is pressed at any point prior to completing the 
calibration. 

Remote Operation LM335 Sensor Calibration 
Use the following procedure to calibrate the LM33 5 sensor remotely: 

a. With the TEC output off, connect a 3 kn metal film resistor and a precision voltmeter in 
parallel at the sensor input of the TEC module. 

b. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Enter 
the TEC:SEN 3 and TEC:CAL:SEN to select the LM335 sensor and enter sensor calibration 
mode. 

The Model 90 16 will be ready to receive the voltage value when, after a TEC:CAL:SEN? 
query is sent, the response from the Model 90 16 is " 1 ". 
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c. Input the actual voltage, in mV, measured by the external voltmeter (as an <nrfvalue>) via the 
TEC:R <nrf value> command. 

If, at any time prior to TEC:R, a command other than TEC:R or TEC:R? is sent to the 
Model 90 16, the Model 90 1 6 will cancel the calibration mode and then process the 
command(s). 

Once the TEC:R value is sent, the OPC? query may be used to determine when the 
calibration is completed. The operation complete flag (bit 0 of the Standard Event Status 
Register) may be used to trigger an interrupt. This type of interrupt is enabled by setting bit 0 
of the Service Request Enable register and using the *OPC command. 

6.3.8 Local Operation RTD Calibration 
Use the following procedure to calibrate the RTD sensor locally: 

a. Measure and record the exact resistance of your 100 metal film resistor. With the TEC 
output OFF, connect the metal film resistor to the sensor input of the TEC Module. 

b. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

c. Press the Setup soft key and select the RTD as the Sensor Type. Press the Prev soft key to 
return to the single display. 

d. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

e. Enter the TEC sensor calibration mode by pressing the Sensor soft key. Follow the on-screen 
instructions to complete the calibration. The calibration can be canceled without affecting the 
stored constants if the Cancel soft key is pressed at any point prior to completing the 
calibration. 
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6.3.9 Remote Operation RTD Calibration 
Use the following procedure to calibrate the RTD sensor remotely: 

a. Measure and record the exact resistance of your 100 R metal film resistor. With the TEC 
output OFF, connect the metal film resistor to the sensor input of the TEC Module. 

b. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Send 
TEC:SENS 5 to select the RTD sensor, followed by the TEC:CAL:SEN to enter sensor 
calibration mode. 

The Model 9016 will be ready to receive the resistance when, after a TEC:CAL:SEN? query 
is sent, a " 1 " is returned. 

c. Input the actual resistance, in ohms, of the metal film resistor (as an <nrf value>) via the 
TEC:R <nrf value> command. 

If, at any time prior to TEC:R, a command other than TEC:R or TEC:R? is sent to the 
Model 90 16, the Model 90 16 will cancel the calibration mode and then process the 
command(s). 

Once the TEC:R value is sent, the OPC? query may be used to determine when the 
calibration is completed. The operation complete flag (bit 0 of the Standard Event Status 
Register) may be used to trigger an intermpt. This type of intermpt is enabled by setting bit 0 
of the Service Request Enable register and using the *OPC command. 

RTD Lead Resistance Calibration (Offset Null) 
Because the RTD sensor reflects changes in temperature with small changes in resistance, even a 
small lead resistance (resistance caused by the wire running between the TEC module and the RTD 
sensor) can cause significant temperature offset. The lead resistance may be taken out of the RTD 
reading as follows: 

a. With the TEC output OFF, short the sensor wires as close to the RTD sensor as possible. 

b. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

c. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soR key(s) that correspond to the module to be calibrated. 

d. Enter the TEC sensor calibration mode by pushing pressing the RTD Null soft key. Follow 
the on-screen instructions to complete the calibration. The calibration can be canceled 
without affecting the stored constants if the Cancel soR key is pressed at any point prior to 
completing the calibration. 
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6.3.1 1 Local Operation ITE Current Calibration 
The following procedure is for calibrating the ITE constant current source locally for both 
polarities of current: 

a. With the output off, connect a 1 R, 50 W resistor and a calibrated ammeter in series across the 
laser output terminals. 

If an ammeter with the appropriate current ratings is unavailable, connect a 1 R, 50 W resistor 
across the laser output terminals and use a calibrated DMM to measure the voltage across the 
resistor. 

b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 
For dual and combination modules, also connect a 10 W resistor across the sensor input. 

c. Go to the single module display by first pressing the MENU button, then the Modules soft 
key, then the slot soft key that corresponds to the module to be calibrated. 

d. Go to the Calibration Screen. This is done by pressing the Menu button, Config soft key, 
Calibrate soft key; then the soft key(s) that correspond to the module to be calibrated. 

e. Enter the TEC ITE calibration mode by pushing the ITE soft key. Follow the on-screen 
instructions to complete the calibration. The calibration can be canceled without affecting the 
stored constants if the Cancel soft key is pressed at any point prior to completing the 
calibration. 

6.3.12 Remote Operation ITE Current Calibration, Single Channel TEC 
Modules 
Use the following procedure to calibrate the ITE current for single channel TEC modules remotely: 

a. With the output off, connect a 1 Q, 50 W resistor and a calibrated ammeter in series across the 
laser output terminals. 

If an ammeter with the appropriate current ratings is unavailable, connect a 1 Q, 50 W resistor 
across the laser output terminals and use a calibrated DMM to measure the voltage across the 
resistor. 
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b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Send 
TEC:CAL,:ITE to enter ITE calibration mode. 

The module will be placed in ITE mode, limit set to 50% of l l l  scale plus 100 mA, and the 
ITE set point set to 50% of l l l  scale. 

The Model 90 16 will be ready to receive the first measured current value when, after a 
TEC:CAL,:ITE? query is sent, a " 1 " is returned. 

d. Input the actual current (as an <nrf value>) via the TEC:ITE <nrf va lue  command. The 
Model 9016 will then drive the current to 25% of the initial set point. 

The Model 9016 will be ready to receive the second measured current value when, after a 
TEC:CAL:ITE? query is sent, a "1 " is returned. 

e. Input the second actual current (as an <nrf value>) via the TEC:ITE <nrf va lue  command. 
The Model 9016 will then drive the current to the negative current value of the initial set 
point. 

The Model 9016 will be ready to receive the third measured current value when, after a 
TEC:CAL:ITE? query is sent, a "1" is returned. 

f. Input the third actual current (as an <nrf value>) via the TEC:ITE <nrf value> command. 
The Model 9016 will then drive the current to 25% of the negative current value of the initial 
set point. 

The Model 9016 will be ready to receive the fourth measured current value when, after a 
TEC:CAL:ITE? query is sent, a "1" is returned. 

g. Input the fourth actual current (as an <nrf value>) via the TEC:ITE cnrf value> command. 

If, at any time prior to the last TEC:ITE, a command other than TEC:ITE or TEC:ITE? is 
sent to the Model 9016, the Model 9016 will cancel the calibration mode and then process the 
command(s). 

Once the TEC:ITE value is sent, the OPC? query may be used to determine when the 
calibration is completed. The operation complete flag (bit 0 of the Standard Event Status 
Register) may be used to trigger an interrupt. This type of interrupt is enabled by setting bit 0 
of the Service Request Enable register and using the *OPC command. 
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6.3.13 Remote Operation ITE Current Readback Calibration, Dual and 
Combo TEC Modules 
Because the dual and combo modules only support constant temperature mode, calibration of the 
ITE read back is done using the limit circuit. By loading a 10 kQ resistor across the sensor input 
and selecting the Thermistor sensor, the system will read the temperature as a constant 25OC. 
Setting a temperature of 20°C and 30°C with the output on will force it to go to the positive and 
negative limit, respectively, allowing the limit set point to simulate an ITE current set point. 

a. Connect a 10 ksl resistor across the sensor input. With the output off, connect a 1 R, 50 W 
resistor and a calibrated ammeter in series across the output terminals. 

If an ammeter with the appropriate current ratings is unavailable, connect a 1 R, 50 W resistor 
across the output terminals and use a calibrated DMM to measure the voltage across the 
resistor. 

b. Calculate the current in the following steps by using Ohm's Law: 

where V is the measured voltage across the resistor, and R is the measured load resistance. 

c. Enter the TEC:CHAN command to select the channel [,subchannel] to be calibrated. Send 
TEC:CAL:ITE to enter ITE calibration mode. 

The Model 901 6 will select the Thermistor sensor and place the system in constant 
temperature mode. The ITE current limit is set to 50% of full scale, and the output turned on. 

The Model 9016 will be ready to receive the first measured current value when, after a 
TEC:CAL:ITE? query is sent, a "1" is returned. 

d. Input the actual current (as an <nrf value>) via the TEC:ITE <nrf value> command. The 
Model 9016 will then drive the current to 25% of the initial set point. The Model 9016 will be 
ready to receive the second measured current value when, after a TEC:CAL:ITE? query is 
sent, a " 1 " is returned. 

e. Input the second actual current (as an <nrf value>) via the TEC:ITE <nrf value> command. 
The Model 9016 will then drive the current to the negative current value of the initial set 
point. The Model 9016 will be ready to receive the third measured current value when, after a 
TEC:CAL:ITE? query is sent, a " 1 " is returned. 
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f. Input the third actual current (as an <nrf value>) via the TEC:ITE <nrf value> command. 
The Model 90 16 will then drive the current to 25% of the negative current value of the initial 
set point. The Model 90 16 will be ready to receive the fourth measured current value when, 
after a TEC:CAL:ITE? query is sent, a " 1 " is returned. 

g. Input the fourth actual current (as an <nrf value>) via the TEC:ITE <nrf value> command. 

If, at any time prior to the last TEC:ITE, a command other than TEC:ITE or TEC:ITE? is 
sent to the Model 901 6, the Model 90 16 will cancel the calibration mode and then process the 
cornrnand(s). Once the TEC:ITE value is sent, the OPC? query may be used to determine 
when the calibration is completed. The operation complete flag (bit 0 of the Standard Event 
Status Register) may be used to trigger an interrupt. This type of interrupt is enabled by 
setting bit 0 of the Service Request Enable register and using the *OPC command. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



C H A P T E R  7 

7. Factory Service 

7.1 Introduction 
This section contains information regarding obtaining factory service for the Model 9016. The 
user should not attempt any maintenance or service of this instrument andlor accessories beyond 
the procedures given in Chapters 5 and 6. Any problems that cannot be resolved using the 
guidelines listed in Chapters 5 and 6 should be referred to Newport Corporation factory service 
personnel. Contact Newport Corporation or your Newport representative for assistance. 

Obtaining Service 
To obtain information concerning factory service, contact Newport Corporation at 800-222-6440 
(within the U.S.) or your Newport representative. Please have the following information available: 

1. Instrument model number (on front panel) 

2. Instrument serial number (on rear panel) 

3. Description of the problem 

If the instrument is to be returned to Newport Corporation, you will be given a Return Materials 
Authorization (RMA) number, which you should reference in your shipping documents as well as 
clearly marked on the outside of the shipping container. 

Please fill out the service form, located on the following page, and have the information ready 
when contacting Newport Corporation. Return the completed service form with the instrument. 

Additional service information may be obtained from the Newport Corporation website: 
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Service Form 

Name RMA Number 

Company (NOTE: Please obtain Return Materials 

Address Authorization (RMA) number prior to return of item.) 

Country Date 

P.O. Number Phone Number 

Item(sj Being Returned: 
Model Number Serial Number 

Description 

Reason for return of goods (please list any specific problems) 

List all control settings and describe problem 

- 

(Attach additional sheets as necessary) 

System Diagram: 
Show a block diagram of your measurement system including all instruments connected (whether power is 
turned on or not). Describe signal source. If source is laser, describe output mode, peak power, pulse 
width, and repetition rate. 
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Where is measurement beins performed? 
(factory, controlled laboratory, out-of-doors, etc.) 

What input power line voltage is used? Variation? 

Input Power Frequency? Ambient Temperature? 

Anv Additional Information: (i.e. If any special modifications were made by the user, please describe below.) 
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8. Error Messages 

8.1 Introduction 
Error messages may appear on the display when error conditions occur in the respective functions 
of the Model 90 16. 

In remote operation, the current error list can be read by issuing the "ERR?" query. When this is 
done, a string will be returned containing all of the error messages that are currently in the error 
message queue. 

8.2 Error Codes 
The errors codes are numerically divided into areas of operation as shown below. 

Table 17 contains all of the error messages that may be generated by the Model 9016. Not all of 
these messages may be displayed. Some refer to GPIB activities only, for example. 

Table 17 - Error Codes 

Error Code Explanation 
E-001 Memory allocation failure. 
E-002 Floating point error; element in error set to default value. 

E-104 <NON-DECIMAL NUMERIC PROGRAM DATA> type not defined. 
E-106 <DECIMAL PROGRAM DATA> digit expected 
E-107 <DECIMAL PROGRAM DATA> digit not expected. 
E-115 <PLACEHOLDER PROGRAM DATA> identifier not valid. 
E-I 16 Parser syntax error, character was not expected. 
E-126 Too few or too many program data elements. 
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Error Code Explanation 
E-201 <PROGRAM DATA> value out of ranae. 

<PROGRAM DATA> length exceeds haximum. 
Attempted to recall a bin -from a unsaved position. 
Link table full 

A <RESPONSE MESSAGE> was ready, but controller failed to read 
it. (Query error). 
Instrument is talking, but controller didn't read entire message. 
Input buffer overflow 
Output buffer overflow 
Parser buffer overflow 
Parser IEEE received 

Sensor open disabled output. 
TEC module open disabled output. 
TEC Current limit disabled output. 
TEC Voltage limit disabled output. 
TEC resistancelreference limit disabled output 
TEC high temperature limit disabled output. 
TEC sensor type changed, TEC output shutdown. 
TEC out of tolerance disabled output. 
TEC sensor short, TEC output shutdown. 
lncorrect TEC configuration to enter Calibration mode. 
TEC output must be on to begin calibration. 
TEC C1, C2, or C3 constants are bad, all set to default values. 
TEC mode change disabled output 
TEC interlock disabled output 
TEC link condition forced output on 
TEC link condition forced output off 
Attempt to select non-TEC channel for TEC mode. 

Laser interlock disabled output. 
Laser hard current limit disabled output 
Laser open circuit disabled output. 
Laser current limit disabled output. 
Laser voltage limit disabled output. 
Laser photodiode current limit disabled output 
Laser photodiode power limit disabled output. 
Condition from linked module laser output shutdown. 
Laser short circuit disabled output 
Laser out of tolerance disabled output. 
Laser mode change disabled output 
Laser bandwidth change disabled output 
lncorrect Configuration for Calibration Sequence to start. 
Calibration for Laser Diode current must have the output on to start. 
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Error Code Explanation 
E-518 Calibration for the Monitor Diode must have the output on and the 

sensitivity set to zero to start. 
Setting a measurement is only valid during the calibration phase for 
that measurement. User has tried to calibrate a measurement without 
first entering the required calibration mode. 
User cannot change the Laser Current set point while operating in a 
calibration mode for another measurement. 
Cannot change photodiode input while output is on. 
Critical failure, current flow while output is off. Power supply 
shutdown. 
Critical failure, laser power supply indicating Vlas is not good. 
Critical failure, internal laser heat sink temperature too high. Output 
shutdown. 
Module initialization error typically caused by open laser circuit 
Laser PD response value changed while on. Cannot change PD 
response value while output is on. 
lo setpoint below modulation level. Cannot energize output. 
Laser setpoint below modulation level. Laser limit was adjusted. 
Laser modulation must be enabled to adjust this value. 
Laser pulse change, shutdown laser output. 
Laser link condition forced output on 
Laser link condition forced output off 
Attempted to select non-laser channel for laser operation. 
Modulation not viable with thermopile. 

Calculation Error shutdown output 
System over temperature shutdown all outputs 
Front laser enable panel key lock in off position, shutdown all laser 
outputs 
Loading of a saved bin shutdown module output 
Module communications/hardware error. 
Recoverable EEPROM error, module values set to factory defaults. 
System over-temperature, all outputs shutdown. 
System interlock open, all outputs shutdown. 
ADC ready line failed. 
Power supply failed, supply shutdown. 
Excessive internal power dissipation, output shutdown. 
Inadequate power supplied. 
Device over-temperature, output shutdown. 
Fixture interlocWkey switch open, all fixture outputs shutdown. 
Auxiliary temperature exceeds limit, output shutdown. 
Module init bit reset. 

Error condition remains from last user. 

No parameter. 
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Error Code Explanation 
E-10001 Parameter blank. 
E-I 0002 
E-I 0003 

Delay in effect. 
Remote command too long, exceeded command depth. 
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9. Specifications 

9.1 Mainframe and General Specifications 

Output Connectors 
Chassis Ground 1 4 rnrn Banana Jack 
GPlB Connector 1 24 pin IEEE-488 

In accordance with ongoing efforts to continuously improve our products, Newport Corporation 
reserves the right to modify product specifications without notice and without liability for such 
changes. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



14 Chapter 1 General lnfomatlon 

1.3.2 Symbols 
The following symbols are used in this manual and on the instrument: 

A Refer to the documentation for proper operating instructions. 

P @ Protective earth ground connection. 

1.4 General Warnings and Cautions 
The following general warning and cautions are applicable to this instrument: 
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1.2.6 Intuitive Controls and Large Graphics Display Simplify Control and 
Test Procedures 
Improved data presentation and system control are achieved using an LCD graphics display. A 
MASTER display shows the entire system configuration as well as each module's status. "Soil 
Keys" guide you through initial system setup routines and the operation of each module. Real-time 
control of an output is accomplished either by entering the set point on the keypad or via the 
control knob. MENU and FUNC keys access saved system configurations and repetitive 
procedures. All controls are clearly marked and instructions easily understood for simple 
operation. 

GPIBllEEE-488.2 and RS-232 Interfaces Gives Power to Remotely 
Control and Collect Data 
For ultimate control a GPIBAEEE-488.2 interface is available. All control and measurement 
functions are accessible via the GPIB interface. In addition, standard serial RS-232C input and 
output ports allow several of the mainframes to be connected together to build large test and 
characterization stations. As your instrumentation needs change the Model 90 16 Modular 
Controller will adapt to all your new laser diode applications giving you the ultimate in flexible 
laboratory equipment. 

1.3 Safety Terms and Symbols 

1 .3.1 Terms 
The following safety terms are used in this manual: 

The WARNING heading in this manual explains dangers that could result in personal injury or 
death. 

The CAUTION heading in this manual explains hazards that could damage the instrument. 

The NOTE heading gives information to the user that may be beneficial in the use of this 
instrument. 
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Short-term stability is better than 0.004°C while long-term stability is better than O.Ol°C. Four 
sensor types are compatible with this TEC module: 

9 Thermistors 
9 AD590 series 
9 LM335 series 

9 10052 Platinum RTDs 

With the sensor's calibration constants, the actual laser diode temperature can be displayed in OC 
on the front panel. 

Full Feature LDD Modules Offer Complete Test and Characterization 
Capabilities 
The flexible design of the laser diode driver modules offers the users many options to complete 
their desired testing. Advanced circuit designs and careful layout of laser diode driver modules 
provide users with an extremely low noise, highly stable output current. Current outputs can range 
from 25 milliarnps to 10 Amps. An external analog modulation input allows precision control of 
the laser output for a variety of applications including power level control and wavelength tuning 
(on some models). A monitor photodiode may be zero biased for CW low noise applications or 
reversed biased up to 5 volts for high frequency modulation (on some models). All laser diode 
parameters are accessible with 16-bit resolution including the laser diode's forward voltage for full 
characterization using any of the 8500 series modules. Dual modules have all the same features 
except for external modulation and offer two independent channels in one module (on some 
models). 

Combination LDD/TEC Modules Offer Full Laser Control In A Single 
Package 
When temperature stabilization is required, the Combination LDDITEC module gives you full 
control of your laser diodes. The TEC section temperature-stabilizes your laser diode. On the 
LDD section, an internal function generator provides modulation. 

Comprehensive Safety Features Protect Your Laser Diode 
Time-tested laser diode protection safety features are incorporated into every Laser Diode Driver 
offered. Input power module filters provide first stage protection against transients. Additional 
filtering and power regulation stages coupled with high-speed transient detection circuits let you 
operate your laser diode worry-free from transients. A slow turn-on sequence, multiple output 
shorting circuits, and an independent current limiting feature provide the superior protection you 
demand from all your laser diode instrumentation. 
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General Information 

1 .I Introduction 
This chapter describes the features, options, accessories, and specifications of the Model 80 16 1 
9008 1 90 16 Modular Controller. 

This manual will use "Model 9016" to refer to the Model 8016, Model 9008, and Model 9016 
controllers, unless individual differences need to be specified. The Model 80 16 can be ordered as 
an 8, 12, or 16 channel controller. The Model 9008 is an 8-channel controller using the same 
chassis as the Model 90 16 (a 16-channel controller), with the same command and hctional 
properties. 

1.2 Product Overview 

1.2.1 Product Features 
9 8 or 16 module slots 
9 GPIBIIEEE 488.2 and RS-232C interface 
9 Link feature allows inter-module programming control not found in any other products 

The Model 901 6 Modular Controller is a result of Newport's continuing commitment to provide 
advanced laser diode instrumentation at affordable prices. Advanced designs guarantee that the 
Model 90 16 will accommodate future modules making this controller the most complete 
instrument for laser diode control, characterization, and testing far into the future. 

1.2.2 High Power Temperature Controller Fulfills All Your Thermoelectric 
(TE) Cooling Needs 
The 40 Watt Model 8350 Temperature Controller module is offered to meet your most demanding 
TE cooling needs. It may be operated in one of three modes: 

9 Constant Temperature 
9 Constant Resistance 
9 Constant TE Current 
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EC DECLARATION OF CONFORMITY 

Model 9008/Model9016 Modular Controllers 

We declare that the accompanying product, identified with the " c E" mark, meets all relevant 
requirements of Directive 891336EEC and Low Voltage Directive 73123lEEC. 

Compliance was demonstrated to the following specifications: 

EN5008 1 - 1 EMISSIONS: 
Radiated and conducted emissions per EN550 1 1, Group 1, Class A 

EN50082-1 IMMUNITY: 
Electrostatic Discharge per IEC 1000-4-2, severity level 3 
Rated Emission Immunity per IEC 1000-4-3, severity level 2 
Fast Burst Transients per IEC 1000-4-4, severity level 3 
Surge Immunity per IEC 1000-4-5, severity level 3 

IEC SAFETY: 
Safety requirements for electrical equipment specified in IEC 10 10- 1. 

lain Danielo * w 
VP European Operations 
Zone Industrielle 
45340 Beaune-la-Rolande, France 

General Manager-Precision Systems 
179 1 Deere Avenue 
Irvine, Ca. USA 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Limited Warranty 
Newport warrants that the products it manufactures and sells will be free from defects and materials and workmanship for a 
period of one year from the date of shipment. If any such product proves defective during the applicable warranty period, 
Newport, at its option, either will repair the defective product with charge for parts and labor or will provide a replacement in 
exchange for the defective product. 

In order to obtain service under this warranty, the customer must notify Newport of the defect before the expiration of the 
warranty period and make suitable arrangements for the performance of service. In all cases the customer will be responsible for 
packaging and shipping the defective product back to the service center specified by Newport, with shipping charges prepaid. 
Newport shall pay for the return of the product to the customer if the shipment is within the continental United States, otherwise 
the customer shall be responsible for all shipping charges, insurance, duties and taxes, if the product is returned to any other 
location. 

This warranty shall not apply to any defect, failure or damage caused by improper use or failure to observe proper operating 
procedures per the product specification or operators manual or improper or inadequate maintenance and care. Newport shall not 
be obligated to furnish service under this warranty 1) to repair damage resulting from attempts by personnel other than Newport's 
representatives to repair or service the product; 2) to repair damage resulting from improper use or connection to incompatible 
equipment; 3) to repair damage resulting from operation outside of the operating or environmental specifications of the product. 

NEWPORT'S LIABILITY FOR THE MERCHANTABILITY AND USE OF THE PRODUCT IS EXPRESSLY LIMITED TO 
ITS WARRANTY SET OUT ABOVE. THIS DISCLAIMER AND LIMITED WARRANTY IS EXPRESSLY IN LIEU OF 
ANY AND ALL REPRESENTATIONS AND WARRANTIES EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED 
TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR PARTICULAR PURPOSE, WHETHER 
ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHERWISE. THE REMEDY SET FORTH IN THIS 
DISCLAIMER AND LIMITED WARRANTY SHALL BE THE EXCLUSIVE REMEDIES AVAILABLE TO ANY PERSON. 
NEWPORT SHALL NOT BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES RESULTING FROM THE USE OF THIS PRODUCT OR CAUSED BY THE DEFECT, FAILURE OR 
MALFUNCTION OF THIS PRODUCT, NOR ANY OTHER LOSSES OR INJURIES, WHETHER A CLAIM FOR SUCH 
DAMAGES, LOSSES OR INJURIES IS BASED UPON WARRANTY, CONTRACT, NEGLIGENCE, OR OTHERWISE. BY 
ACCEPTING DELIVERY OF THIS PRODUCT, THE PURCHASER EXPRESSLY WAIVES ALL OTHER SUCH POSSIBLE 
WARRANTIES, LIABILITIES AND REMEDIES. NEWPORT AND PURCHASER EXPRESSLY AGREE THAT THE SALE 
HEREUNDER IS FOR COMMERCIAL OR INDUSTRIAL USE ONLY AND NOT FOR CONSUMER USES AS DEFINED 
BY THE MAGNUSOM-MOSS WARRANTY ACT OR SIMILAR STATE CONSUMER WARRANTY STATUTE. 

02000, Newport Corporation 
Irvine, California, USA 
Part No. 8800801600 
IN-0600 1 
Printed 06-Sep-00 
Rev. C 
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Where is measurement beina performed? 
(factory, controlled laboratory, out-of-doors, etc.) 

What input power line voltage is used? Variation? 

Input Power Frequency? Ambient Temperature? 

Anv Additional Information: (i.e. If any special modifications were made by the user, please describe below.) 
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Service Form 

Name RMA Number 

Company (NOTE: Please obtain Retum Materials 

Address Authorization (RMA) number prior to retum of item.) 

Country Date 

P.O. Number Phone Number 

ltemfsl Being Returned: 
Model Number Serial Number 

Description 

Reason for return of goods (please list any specific problems) 

List all control settings and describe problem 

(Attach additional sheets as necessary) 

Svstem Diaaram: 
Show a block diagram of your measurement system including all instruments connected (whether power is 
turned on or not). Describe signal source. If source is laser, describe output mode, peak power, pulse 
width, and repetition rate. 
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5. Factory Service 

5.1 Introduction 
This section contains information regarding calibration and obtaining factory service 
for the Laser Diode Test Controller and other custom rack system components. 

5.2 Obtaining Service 
To obtain information concerning factory service, contact Newport Corporation at 
800-222-6440 (within the U.S.) or your Newport representative. Please have the 
following information available: 

1. Instrument model number (on fiont panel) 

2. Instrument serial number (on rear panel) 

3. Description of the problem 

If the instrument is to be returned to Newport Corporation, you will be given a 
Return Materials Authorization (RMA) number, which you should reference in your 
shipping documents as well as clearly marked on the outside of the shipping 
container. 

Please fill out the service form, located on the following page, and have the 
information ready when contacting Newport Corporation. Return the completed 
service form with the instrument. 

Additional service information may be obtained fiom the Newport Corporation 
website: 
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4.3.1 Cleaning Cabinet Surfaces 
Use a mild soap solution on a damp but not wet lint-free cloth to wipe off dirty 
surfaces on the outside of the rack cabinet or front panel. 

Cleaning Exhaust Fans and Inside the Rack Cabinet 
Over time, dust may accumulate in and on the rack cabinet. If the system is located 
in a clean room environment vacuuming will not be needed as often. However, if the 
system is not in a clean room environment, vacuuming may be required every 3 to 6 
months. 

To keep your custom rack system free from dust build up, regularly vacuum the 
exhaust fans. Vacuum the top of the cabinet and the top cabinet fan guard. Open the 
back door and gently vacuum the fans on the sides of each modular controller and 
the bottom cabinet fan guard. 

4.3.3 Cleaning Fixture Chassis Surfaces 
Using a cotton swab soaked with isopropyl alcohol, wipe the alignment tabs and slot 
area to remove any accumulations of dust or other debris. Avoid contact with the 
fmture connector located in the back of the fixture chassis. If necessary, use clean, 
dry compressed air to carefully blow any dust or debris away from the connector 
pins. 
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4. Maintenance 

4.1 Introduction 
The Newport Rack System is designed for easy reliable usage. Do not attempt to 
remove the cover of a device fvrture chassis or other rack component! Refer to the 
controller or other device's user's manual for additional maintenance and calibration 
information. 

4.2 General Maintenance Schedule 
Performing regular maintenance will help ensure long trouble-free operation. Use 
the following table to schedule regular preventive maintenance and selected repair 
procedures. The intervals provided are recommendations and may be need to be 
adjusted to fit the needs of the users. Contact your Newport representative for 
assistance in scheduling maintenance and repairs. 

Service Recommended Interval 

I Wipe down instrument front ~anels I Everv two weeks or as soon as necessarv I 

I Vacuum inside of cabinet I E V ~ N  three months or as necessarv 1 

I Clean fixture bavs (drawer surfaces) I Everv three months or as necessarv 

4.3 General Cleaning 
Regular cleaning of the instrument and connectors will help to maintain the 
appearance and trouble-free operation of the rack system. Where applicable, always 
adhere to clean room cleaning policies and protocols when cleaning rack system 
components. 
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4. Slide the fvrture straight in until it is fully seated in the fixture bay by pushing 
f d y  with even pressure on the center of the fixture drawer. 

NOTE 
Seating the connectors should not require too much force. Ensure that the  fixture 

is aligned with the connector before exerting excessive force on the fixture. 

5. Tighten the spring-loaded drawer retaining screw by pushing in while rotating 
the screw clockwise manually or with a large flathead screwdriver. Note that 
this screw must be tightened to ensure that the interlock is engaged for the 
fvrture . 

6. Verify that the fixture is seated securely in the chassis. The devices in the 
chassis are now ready for testing. 

Fixture Removal 
Use the following procedure to remove the laser diode fvrture drawer from the 
chassis. 

1. Ensure that all tests are complete on the fvrture to be removed. 

NOTE 
Other fixtures may be inserted andlor removed from other fixture bays while a 
test is running on one fixture within the chassis. Do not attempt to remove a 

fixture while a test is running on that particular fixture. 

2. Turn the laser controller for the fixture OFF. 

3. Using a large flathead screwdriver or by hand, loosen the spring-loaded drawer 
retaining screw by rotating the screw counterclockwise. 

4. Using the handle on the front of the fixture drawer, carefully pull the fmture 
drawer straight out of the fvrture bay. 

5. Place the fixture drawer on a flat solid surface to remove the device carriers 
according to the above procedures. 
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3.5 Device Fixture Loading and Unloading 
The Newport Bum-In Rack System is used to completely test Chip on Submount 
(COS) laser devices. The devices are loaded in the Newport test fixture drawers. 
The fvrture safely holds the devices and incorporates the testing leads and detectors 
used during testing. Once the fixture is loaded with devices, the fixture can be 
installed in the fvrture bay in the rack system. Refer to the following procedures for 
device fvrture loading and unloading details: 

> Device Fixture Loading and Unloading 
> Fixture Installation and Removal 

3.5.1 Device Fixture Loading and Unloading 
The laser diode devices can be fragile and care should be taken when loading them in 
the fixture mounting plate and when removing the devices fiom the fixture mounting 
plate. Use proper laser diode insertion and removal methods according to 
procedures approved by the company and device manufacturer to load devices in the 
fixture mounting plate. 

NOTE 
Observe the rules for ESD compliance to prevent damage to the laser diode devices. 

3.5.2 Fixture Installation and Removal 
Use the following laser diode fixture installation and removal procedures to ensure 
that the laser diode fixtures are loaded and unloaded properly in the fixture bay. 

NOTE 
Observe the rules for ESD compliance to prevent damage to the laser diode devices. 

Installing Fixture in Fixture Bay 
Use the following procedures to install a laser diode fvrture in the fixture bay. 

1. Ensure that the laser diode driver controller is not running a test or that the 
controller is turned OFF. 

2. Verify that all devices are properly loaded in the device carrier. 

3. Holding the fixture drawer by the handle, align the fixture drawer with the 
fvrture guides in the chassis. 
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3.4 Laser Diode Protection Requirements 
Laser diodes are extremely sensitive to electrostatic discharge and current spikes 
(transients). Damage can result in reduced output power, shiR in threshold current, 
changes in beam divergence, and ultimately failure to lase (LED-like output only). 

Newport precision current sources and controllers offer the most advanced laser 
protection features available, including power line filters, clamping current limits, 
and slow-start-up circuits. 

However, no instrument can protect against all conditions, especially ESD at the 
laser. In order to optimize immunity from radiated or conducted electromagnetic 
energy, e.g. static discharge, the following guidelines for the laser diode must be 
adhered to: 

ESD is the primary cause of premature laser failure. As a minimum, use anti- 
static wrist straps (grounded with 1 MQ resistor), anti-static floor coverings, 
grounded soldering irons, and grounded work areas. Ionized air blowers are also 
recommended. 
Laser diode leads should be shorted whenever the laser is transported or stored. 
Select a driver module with the lowest possible current rating that still exceeds 
the laser's maximum operating current. 
If industrial loads are switched in or near your laboratory, use isolation 
transformers and/or surge suppresser power strip with your laser current source. 
Isolate your laser current driver with a surge suppresser when using a common 
line with laboratory power supplies, soldering irons, or other electronic 
instruments. Avoid using such devices on the same surge suppresser as your 
laser source. 
Make sure the all cables to the laser diode are securely fastened. Avoid 
"bundling" current source cables with other cables in your laboratory, 
Set current and voltage limits to appropriate levels, following the laser 
manufacturer's recommendations (or to just above the expected operating 
current). Suggestions include setting the compliance voltage no more than 10% 
above Vt and setting the current limit at or below the maximum operating 
current of the laser diode. 
Avoid ground loops. Do not ground the LDD cable shield to the laser diode 
body. 
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4. Agilent Technologies 34970A Data AcquisitiodSwitch Unit - The Agilent 
34970A Data Acquisition and Switch Unit is used log and acquire data from the 
test equipment. 

5. APC Smart-UPS 3000 - Provides clean, uninterrupted power for all devices 
connected to the UPS. The UPS guards against power spikes and drops that may 
damage equipment. Also provides battery backup for a limited amount of time 
in the event of a power failure, giving the user enough time to properly and 
safely turn the system power off. 

COS Fixture Front Panel Familiarization 
Described below is a 16channel COS laser diode fmture front panel as shown in the 
figure below. 

Figure 7 - Fixture Front Panel 

Fixture Assemblv Screws - Flathead screws used to affix the fmture drawer 
front to the fixture chassis. Do NOT remove these screws during normal 
operation! 

Fixture Drawer Handle - Handle for the fixture drawer that is used to install 
and remove the fixture drawer from the fixture bays. 

Fixture Lock Screw - Spring-loaded thumb screw used to lock the fixture in the 
fixture bay. The screw is also used to activateldeactivate the interlock for device 
testing. Testing cannot proceed if the screw is not properly engaged and 
tightened for the fixture. 

Ventilation Slots - Allow air to move through the device fixture drawer. 
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3.2.1.6 Ventilation 
Ensure that the proposed location has adequate environment ventilation. The test 
system can generate large amounts of heat, which may affect system and worker 
performance if the heat is not properly expelled. 

Utilities Proximity 
Ensure that the required utilities can reach the rack system cabinet. Verify that the 
supplied power cord will reach the proper power source without the use of extension 
devices (cords, power strips, etc.). The single power cord that supplies power to the 
entire rack system exits the cabinet through an access hole in the bottom rear panel 
of the cabinet. Verify that data cables can reach the terminals on the bottom rear 
panel of the cabinet. Ensure that any other necessary utilities (such as air, water, etc. 
if installed) can be routed efficiently to the rack system cabinet. 

3.2.2 Power Up Sequence 
Ensure that the proper voltage is selected and setup on the unintermptible power 
supply. The rack system is setup at the factory to operate on 220 VAC @ 50160 Hz. 
If necessary, contact your Newport representative for additional setup information 
and options. 

1. Connect the rack system power cord to an acceptable power source. 

2. Switch the UPS master power switch is in the ON position and then press the 
power onloff button on the APC Smart-UPS to the ON position to supply power 
to the rack system. 

Please refer to the APC Smart-UPS User's Manual for additional setup and 
power up information. 

3. Turn the laptop power button ON. 

4. Ensure that all controller electronic displays are active. 

3.3 Custom Rack System Familiarization 

Described below are the components found in the rack system. 

1. 16-Channel  chi^ on Submount Fixture - Laser diode device fixture that holds 
a total of sixteen (16) devices secured to a temperature controlled mounting 
plate. 

2. Model 9008 - The Model 9008 Modular Controller houses and manages the 
thermoelectric cooling and heating (TEC) modules for the rack system. 

3. Model 9016 - The Model 90 16 Modular Controller houses and manages the dual 
output laser diode driver modules for the rack system. 
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3.2.1.5 Moving the Rack System 
The cabinet is fitted with heavy-duty casters that allow for easy movement of the 
cabinet and can fully support the weight of the rack system. Always use two (2) 
people to move the rack system. Always pay attention to the surroundings and 
ensure that each mover has a means to escape the path of the cabinet in the event that 
the cabinet should tip over or become uncontrollable on an incline. 

One person should guide the cabinet from the fiont and the other person should push 
from the rear of the cabinet. The cabinet should be supported (pushed and guided) 
on the upper half of the cabinet. 

Figure 5 - Proper Rack System Cabinet Moving Techniques - Flat 

However, when moving the cabinet down an incline, both people should move to the 
fiont of the cabinet, holding the upper half of the cabinet, to control the speed and 
direction of the cabinet. 

Figure 6 - Proper Rack System Cabinet Moving Techniques -Incline 
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3.2.1.2 Rack Dimensions 
Listed below are the dimensions for the custom rack system cabinet, rounded up to 
the nearest tenth of an inch. 

1 (193.4 cm) i (59.9 cm) 1 (80.0 cm) I 

3.2.1.3 Rack System Cabinet Service Access Footprint 
Ensure that the area in the back of the unit is unobstructed to allow access to the rear 
of the unit. Allow a minimum of 61 cm (24411.) for full access to the front and rear 
of the rack system. Allow a minimum of 31 cm (12-in.) of clearance on top of the 
rack system for proper air fan exhaust. 

61 crn 4 
(24 in.) 

61 cm -1 
(24 in.) 

Top View 

Figure 4 -Rack System Cabinet Footprint 

3.2.1.4 Rack Weight 
Ensure that the intended placement location and all paths leading to the location can 
support the full weight of the rack system. The system weighs approximately 650 
pounds (295 kilograms) with all components installed in the rack. The rack system 
has a large amount of weight on the upper half of the cabinet. Use extreme caution 
when moving and setting up the rack. 
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3. Burn-In Rack System Use 

3.1 Introduction 
The Newport Custom Bum-In Rack System is designed for the complete bum-in 
testing of Chip On Submount (COS) style laser diode packages. The rack system can 
be installed and used as an independent, stand-alone system or it can be connected to 
a network with other systems. The following chapter provides information for safely 
and effectively setting up and using the Bum-In Rack System. 

NOTE 
Refer to the controller or other component's User's Manual for additional information. 

3.2 Installation 
The Newport Custom Bum-In Rack System is assembled in a complete self- 
contained cabinet that can be placed and used in many locations. However, read the 
following sections and all CAUTION and WARNING statements below before 
installing and powering up the rack system. 

3.2.1 Rack Placement 
The Newport Rack System can be installed and used as a stand-alone system or 
grouped with other rack systems. Ensure that the following points are taken into 
consideration when determining the location and actually performing the installation: 

> Static-Free Work Area 
> Rack Dimensions 
> Rack System Cabinet Service Access Footprint 
> Rack Weight 
> Moving the Rack System 
> Environment Ventilation 
> Utilities Proximity 

3.2.1 .I Static-Free Work Area 
Ensure that the desired location is appropriately static-free. Proper building and 
finishing materials coupled with proper worker electrostatic-discharge (ESD) 
dissipation training and work habits should be utilized and maintained for the desired 
installation location. 
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General Warnings and Cautions 
The following general warnings and cautions are applicable to this instrument: 
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Safety 

Introduction 
The Newport Custom Burn-In Rack System is designed for safe and efficient 
operation. Very few safety issues exist when using the test system under normal 
circumstances. However, special care and consideration must be taken when moving 
andor servicing the rack system. The following chapter contains safety information 
that should be adhered to at all times. Additional safety information for each 
controller and other rack system component can be found in the instrument's user's 
manual. 

2.2 Safety Terms 
The following safety terms are used in this manual: 

> The WARNING heading in this manual explains dangers that could result in 
personal injury or death. 

> The CAUTION heading in this manual explains hazards that could damage the 
instrument. 

P The NOTES heading provides information to the user that may be beneficial 
when using this instrument. 

2.3 Safety Symbols and Messages 
The following safety symbols and messages may appear in this manual andor on the 
rack system instruments. 

2.3.1 Symbols 
The following symbols are used in this manual and on the instrument: 

Refer to the documentation for proper operating 
instructions. 

> @ Protective earth ground connection. 

P = Fuse symbol with voltage and amperage information. 

> A  Caution, risk of electrical shock. 

> c This product is "CE" certified. 
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Forward Voltage Nd Measurement 

I Forward ~oltaae~esoEon 1 Trnv 

Table 13 -Forward Voltage (V3 Measurement 

NOTE 
In accordance with ongoing efforts to continuously improve our products, Newport 
Corporation reserves the right to modify product specifications without notice and 

without liability for such changes. 
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Universal Power Supply 

Table 7 - Universal Power Supply 

System Certification 

Table 8 - System Certification 

NOTE 
In accordance with ongoing efforts to continuously improve our products, Newport 
Corporation reserves the right to modify product specifications without notice and 

without liability for such changes. 

1.6 Dual Output Laser Diode Driver Specifications 

Laser Output (per output) 

I Output Current Resolution (16-bit) 1 0.03 mA 1 

I Temperature Coefficient (Full Scale) I < 50 ppml "C ! 
i 

Table 9 -Laser Output (per output) 

Current Llmit (set in software) 

1 Resolution (8-bit) 

Table 10 - Current Limit 

Forward Current (Id Measurement 

Table 11 -Forward Current Measurement (I3 

Front Facet Power (L) Measurement 

Table 12 -Front Facet Power Measurement (L) 
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1.5 General Newport Custom Laser Diode Burn-In Rack System 
S~ecifications 

System Size 

1 Filter Location [ Rack Bottom I 

Table 1 - System Size 

Device Temperature Control 

Table 2 -Device Temperature Control 

Operating Modes 

I YES I Automatic Current Control (ACCI 

Table 3 - Operating Modes 

Photodiode (front facet) 

I Wavelength Range 1 0.4 to 1 .I um j 

- -- - - -. 

Table 4 - Photodiode, Front Facet 

Characterization Capabilities 

I YES [ L versus Time (ACC mode) 

Table 5 - Characterization Capabilities 

Model 9016 Modular Controller 

I IEEE-488 I Com~uter Interface i 

Table 6 - Model 9016 Modular Controller 
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REAR VlEW 

Figure 2 -Rack Test System Back View Drawing 

TOP VlEW 

Figure 3 - Rack Test System Top View (Footprint) Drawing 
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1.4 Newport Custom Laser Diode Burn-In Rack Layout and Footprint 
The Newport Custom Laser Diode Bum-In Rack is laid out for optimum efficiency 
and ergonomics. The controllers are in positions that are intuitive and easy to read. 
The device fixture drawers are in easy to reach locations for easy loading and 
unloading (The approximate height measurements for the device future drawers are 
provided in Figure I below.). 

1.75' SPACER 

I 

9016 wlrH 
3 2  C W O E L  U)D 

9 0 1 6  WTH 
3 2  C W O E L  U)D 

9016 WTH 
JZ  C W O E L  U)O 

9 0 1 6  WITH 
3 2  C W O E L  LOD 

9M)B WlTH 
B CWOEL rEc  

b T A  A(IUISITla0 

JWA UPS 
(220  a l l  

FRONT VIEW 

Figure 1 -Rack Test System Layout and Front View Drawing 
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An unintermptible power supply is supplied to act as a continuous voltage regulator 
and transient suppresser. Backup batteries provide emergency power in the event of 
complete AC power failure. In the event of power failure, the UPS switches to 
battery backup power and notifies the computer. The computer will continue to 
operate for a preprogrammed amount of time to allow any data completion underway 
to be completed. Once the data collection is finished, the outputs to the laser diodes 
and then the entire system are shut down. 

A Pentiumm laptop computer is included with the system and is located in one of 
the rack drawers for easy access. Communication with the system is handled over an 
IEEE-488 interface. A comprehensive software package allows complete control, 
measurement, and analysis including laser diode burn-in life-testing. Data collection 
of all 128 channels is completed in less than 30 minutes in Newport's Burn-In 
system. 
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General Information 

1 .I Introduction 
This manual describes the features and specifications of the Newport Custom 128- 
Channel Chip on Submount Laser Diode Burn-In System. This manual contains 
documentation that will allow you to safely and efficiently operate your Newport 
custom rack system. The Newport Laser Diode Test and Measurement Custom Rack 
System Rack System Documentation contains specific information for your rack 
system. This may include system certification and layout information. The Model 
8016/9008/9016 Modular Controller User's Manual contains information regarding 
the care and use of the laser diode controller. The Newport Laser Control System 
Software User's Manual and NLCS PD Calibrate User's Manual contain information 
regarding use of the rack system control software for laser diode test and 
measurement and calibration. 

1.2 EC Declaration of Conformity Description 
The EC Declaration of Conformity document states that the rack system meets all 
relevant requirements and is compliant with Directive 8913361EEC and Low Voltage 
Directive 73/23/EEC. This compliance is identified with the "CE" mark symbol. 
The relevant compliant specifications are listed on the included document. 

1.3 Newport Custom Laser Diode Burn-In Rack System Description 
Newport's Chip On Submount Laser Diode Burn-In system houses 128 channels in 
one 38U rack. The rack contains control and measurement electronics, test fixtures, 
and unintermptable power supply (UPS). 

Dual Output Laser Diode Driver (LDD) modules provide 128-Channels @ 1,500 mA 
of current and a compliance voltage of 3.5 volts. Both Constant Power (APC) and 
Constant Current (ACC) modes are available. Constant power mode operation uses 
a front facet silicon photodiode, which is part of the test fixture. Forward current, 
forward voltage, and front facet power are all measured at a resolution of 16-bits. 

Removable fixtures are designed to hold Pirelli's 980nm chip on submount laser 
diode for the purposes of burn-in. Spring loaded "pogo pins" secure each chip-on- 
submount device to a temperature-controlled plate and provide electrical connection 
with the anode and cathode contact pads. Sixteen (16) laser diodes are loaded into a 
fixture. Two (2) peltier coolers control the fixture plate temperature. A large area 
silicon photodiode collects the front facet beam of each laser diode. Each 
photodiode is angled 8 degrees to prevent back reflections to the laser diode. 

The temperature between each set of diode is independently measured and recorded 
for increased temperature accuracy at the COC device. This is achieved using an 
external data acquisition unit. 
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EC Declaration of Conformity 

We declare that the accompanying product, identified with the " c <Iv mark, meets all 
relevant requirements of Directive 891336EEC and Low Voltage Directive 73123EEC. 

Compliance was demonstrated to the following specifications: 

EN5008 1-1 EMISSIONS: 
Radiated and conducted emissions per EN5501 1, Group 1, Class A 

EN50082-1 IMMUNITY: 
Electrostatic Discharge per IEC 1000-4-2, severity level 3 
Rated Emission Immunity per IEC 1000-4-3, severity level 2 
Fast Burst Transients per IEC 1000-4-4, severity level 3 
Surge Immunity per IEC 1000-4-5, severity level 3 

IEC SAFETY: 
Safety requirements for electrical equipment specified in IEC 1010-1. 

blain Danielo 

VP European Operations 
Zone Xndustrielle 
45340 Beaune-la-Rolande, France 

General Manager-Precision Systems 
1791 Deere Avenue 
Irvine, Ca. USA 
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Limited Warranty 
Newport warrants that this product will be fiee f?om defects in materials and workmanship for a period of one year fiom the 
date of shipment. If any such product proves defective during the applicable warranty period, Newport, at its option, either 
will repair the defective product with charge for parts and labor or will provide a replacement in exchange for the defective 
product. 

In order to obtain service under this warranty, the customer must notify Newport of the defect before the expiration of the 
warranty period and make suitable arrangements for the performance of service. In all cases the customer will be 
responsible for packaging and shipping the defective product back to the service center specified by Newport, with shipping 
charges prepaid. Newport shall pay for the return of the product to the customer if the shipment is within the continental 
United States, otherwise the customer shall be responsible for all shipping charges, insurance, duties and taxes, if the 
product is returned to any other location. 

This warranty shall not apply to any defect, failure or damage caused by improper use or failure to observe proper operating 
procedures per the product specification or operators manual or improper or inadequate maintenance and care. Newport 
shall not be obligated to furnish service under this warranty 1) to repair damage resulting fiom attempts by personnel other 
than Newport's representatives to repair or service the product; 2) to repair damage resulting fiom improper use or 
connection to incompatible equipment; 3) to repair damage resulting fiom operation outside of the operating or 
environmental specifications of the product. 

NEWPORTS LIABILITY FOR THE MERCHANTABILITY AND USE OF THE PRODUCT IS EXPRESSLY LUlITED 
TO ITS WARRANTY SET OUT ABOVE. THIS DISCLAIMER AND LIMITED WARRANTY IS EXPRESSLY IN LIEU 
OF ANY AND ALL REPRESENTATIONS AND WARRANTIES EXPRESS OR IMPLIED, INCLUDING BUT NOT 
LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR PARTICULAR 
PURPOSE, WHETHER ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHERWISE. THE REMEDY 
SET FORTH IN THIS DISCLAIMER AND LIMITED WARRANTY SHALL BE THE EXCLUSIVE REMEDIES 
AVAILABLE TO ANY PERSON. NEWPORT SHALL NOT BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OF THIS PRODUCT OR CAUSED 
BY THE DEFECT, FAILURE OR MALFUNCTION OF THIS PRODUCT, NOR ANY OTHER LOSSES OR INJURIES, 
WHETHER A CLAIM FOR SUCH DAMAGES, LOSSES OR INJURIES IS BASED UPON WARRANTY, CONTRACT, 
NEGLIGENCE, OR OTHERWISE. BY ACCEPTING DELIVERY OF THIS PRODUCT, THE PURCHASER 
EXPRESSLY WAIVES ALL OTHER SUCH POSSIBLE WARRANTIES, LIABILITIES AND REMEDIES. NEWPORT 
AND PURCHASER EXPRESSLY AGREE THAT THE SALE HEREUNDER IS FOR COMMERCIAL OR 
INDUSTRIAL USE ONLY AND NOT FOR CONSUMER USES AS DEFINED BY THE MAGNUSOM-MOSS 
WARRANTY ACT OR SIMILAR STATE CONSUMER WARRANTY STATUTE. 

02000 Newport Corporation 
San Luis Obispo, California, USA 
Printed 28-Jun-00 
Rev. A 
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Kink Power - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the power at which the kink in the characterization curve 
occurs. 
Range: [any value] percent 

Kink Current - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the current at which the kink in the characterization 
curve occurs. 
Range: [any value] percent 

Kink Voltage - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the voltage at which the kink in the characterization 
curve occurs. 
Range: [any value] percent 

Turn On Voltage - Enter the desired Relative Change increase percentage 
and/or decrease percentage for the turn on voltage when the laser begins to lase. 
Range: [any value] percent 

Slope - Enter the desired Relative Change increase percentage and/or decrease 
percentage for the slope of the characterization curve. 
Range: [any value] percent 

Series Resistance - Enter the desired Relative Change increase percentage 
and/or decrease percentage for the series resistance of the device. 
Range: [any value] percent 

Threshold Ith - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the threshold current for the characterization curve (the 
point on the LI curve where the power curves sharply upward). 
Range: [any value] percent 

Threshold Vth - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the threshold voltage for the characterization curve (the 
point on the LI curve where the power curves sharply upward). 
Range: [any value] percent 

Maximum/Minirnum - Enter the proper Maximum parameter value or Minimum 
parameter value for each of the factors used to determine if the device passes or fails. 
If the parameter reaches more than the Maximum value or less than the Minimum 
value, then the device fails. 

Operating Im - Enter the desired Maximum and/or Minimum passable value(s) 
for the photodiode current. 
Range: [any value] milliamps 

O~eratinp 10 - Enter the desired Maximum and/or Minimum passable value(s) 
for the laser diode drive current. 
Range: [any value] milliamps 
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3.4.3.1.1.2 Burn-in Step - New Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 

I tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 34 - Burnin Step Dialog Box 

Data Collection - Data from bum-in tests can be collected in two ways: linearly or 
progressively. Linear mode is used when there is one set length for the test and data 
will be collected at regular intervals during that one test length. Progressive mode 
allows data to be collected and averaged at different rates and intervals during 
different phases of the test. 

Linear - Select (fill-in) the Linear radio button to select the linear data 
collection mode that uses the Duration, Collection Interval, and Average Interval 
settings. 

Duration (hours) - Enter the total amount of time that the bum-in test will run. 
Range: 0 - 10,000,000 hours 
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Save Data to Database - Select (check) the Save Data to Database check box to 
save the data to the database specified on the System Properties Database 
Management tab. 

Run Mode - The Run Mode group box allows the user to set up the system to run at 
a constant current or power. 

10 @, mA - Select (check) the 10 check box and enter the desired laser 
diode driver operating current to be used for the device test. 
Range: 0 - 6000 milliamps 

Po 0, mW - Select (check) the Po check box and enter the desired laser 
diode driver operating power to be used for the device test. 
Range: 0 - 1,milliwatts 

Test Params - The Test Parameters group box allows the user to select what, if any, 
testing parameters are used during testing. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. See Section 
3.4.3.1.1.1.1 Characterize Test Parameters - New Test for additional information. 

None - Select (fill-in) the None radio button to test the device(s) without - 
reference to any characterization test parameters. 

Default - Select (fill-in) the Default radio button to use the default Characterize 
Test Parameters during the device testing. 

Custom - Select (fill-in) the Custom radio button to use the entered Characterize 
Test Parameters during the device testing. 

Edit - Select the Edit button to display the Characterize Test Parameters dialog - 
box. Note that "Custom" Test Parameters must be selected in order for the 
Characterize Test Parameters to be used during the device testing. 

OK - Select the OK button to accept the new test name and steps. - 
Cancel - Select the Cancel button to close the New Test dialog box without 
accepting the test and step information. 

ADD~V - Select the Apply button to apply the settings made at the Burnin Step dialog 
box. 
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Max Im Change - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the photodiode current. 
Range: [any value] percent 

Max Vf Chan~e - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the forward voltage across the device. 
Range: [any value] percent 

Max Ite Change - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the current injected into the TEC controller. 
Range: [any value] percent 

Max Vte Change - Enter the desired Relative Change increase percentage 
and/or decrease percentage for the voltage at the TEC controller. 
Range: [any value] percent 

Maximum/Minimum - Enter the proper Maximum parameter value or Minimum 
parameter value for each of the factors used to determine if the device passes or fails 
during the burn-in test. If the parameter reaches more than the Maximum value or 
less than the Minimum value, then the device fails. 

Po - Enter the desired Maximum and/or Minimum passable value(s) for the - 
operating power. 
Range: [any value] milliwatts 

10 - Enter the desired Maximum and/or Minimum passable value(s) for the laser - 
diode driver output current. 
Range: [any value] milliamps 

Im - Enter the desired Maximum and/or Minimum passable value(s) for the - 
photodiode current. 
Range: [any value] milliamps 

Vf - Enter the desired Maximum and/or Minimum passable value(s) for the - 
forward voltage across the device. 
Range: [any value] volts 

Ite - Enter the desired Maximum and/or Minimum passable value(s) for the - 
current injected into the TEC controller. 
Range: [any value] milliamps 

Vte - Enter the desired Maximum and/or Minimum passable value(s) for the - 
voltage at the TEC controller. 
Range: [any value] volts 

OK - Select the OK button to accept the Bum Test Parameters. - 
Cancel - Select the Cancel button to close the Burn Test Parameters dialog box 
without accepting the relative change and maximumlminimum settings. 
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3.4.3.1.1.3 Combination Test - New Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test dialog box. This dialog box allows a user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 37 - Combination Test Step (Burnin Step) Dialog Box 

The Burnin Step settings and features for the Combination Test are similar to the 
Burn Test settings for Burn-In tests with the exception of the features listed below. 
Refer to Section 3.4.3.1.1.2 Burnin Step - New Test for information about the 
Burn-In Step settings and features. 

JCombo Test) Run Characterization every: - Enter how often the characterization 
test will be run during the combination test (run characterization test every - 
minutes). 
Range: 2 - 9999 minutes 
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3.4.3.1 .I .3.3 Progressive Settings (Combination Test) - New Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 38 - Combo Test Data Collection Progressive Settings Dialog Box 

Run Hours -Displays the total run time through that test step. 

Time (Hours1 - Enter the total test time for the step. 
Range: [any value] hours 

Collect Int (secs) - Enter how often (interval) points will be collected (collect points 
every - seconds). 
Range: [any value 1 151 seconds 

Averape Int (secs) - Enter how often (interval) the points collected are averaged and 
saved to the database (average points every - seconds). 
Range: [any value 2 '1 51 seconds 

Char Int (mins) - Enter how often the characterization test will be run during the 
combination test (run characterization test every - minutes). 
Range: 2 - 9999 minutes 

OK - Select the OK button to accept the progressive data collection settings. - 
Cancel - Select the Cancel button to close the Progressive Settings dialog box 
without accepting the data collection information. 
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Run S ~ o t  B' - Select (fill-in) the Run Spot B radio button to test the device(s) 
by running laser diode (spot) B. 

Run Both ~vo t s '  - Select (fill-in) the Run Both Spots radio button to test the 
device by running both laser diodes (spots) A and B. 

OK - Select the OK button to accept the test setup information. - 
Cancel - Select the Cancel button to close the Edit Test dialog box without 
accepting the changed test setup information. 

3.4.3.1.2.1 Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterize step settings and features. 

3.4.3.1.2.1.1 Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterize test parameter settings and features. 
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3.4.3.1.2.3.1 Characterize Test Parameters - Edit Step 
The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterize step settings and features. 

3.4.3.1.2.3.2 Burn Test Parameters - Edit Step 
The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters -New Test for information 
about combination bum test settings and features. 

3.4.3.1.2.3.3 Progressive Settings (Combination Test) - Edit Step 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to set the data collection time 
and frequency. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) - New 
Test for information about combination test progressive settings and features. 
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3.4.3.2.1 Insert New Test (Step) - Edit Test 
The Insert New Test (Step) dialog box appears when the New button is selected at 
the Edit Test dialog box and allows the user to change the name and/or reporting 
status for the selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 41 - Edit Step Dialog Box 

S t e ~  Name: - Enter the desired name for the test step. 

Generate resort after com~letion of this stes. - Select (check) the Generate report 
after.. . check box to allow the software to generate a complete test data report to be 
saved to the report file specified in the Report Filename box. 

Re~or t  Filename: - Enter or browse to the desired test step report name and 
location. Select the Browse button ( to select the proper report location. 

OK - Select the OK button to accept the test setup information. - 
Cancel - Select the Cancel button to close the Edit Test dialog box without 
accepting the changed test setup infortnation. 
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3.4.3.2.1.2.1 Bum Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test - New Test for information about burn-in 
step settings and features. 

3.4.3.2.1.2.2 Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.43.1.1.2.2 Progressive Settings -New Test for information 
about burn-in step progressive settings and features. 

3.4.3.2.1.3 Combination Test - Edit Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination test step settings and features. 

3.4.3.2.1.3.1 Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassiFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 
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3.4.3.2.2 Edit Step 
The Edit Step dialog box appears when the Edit button is selected at the Edit Test 
dialog box and allows the user to change the name andlor reporting status for the 
selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 42 - Edit Step Dialog Box 

S t e ~  Name: - Enter the desired name for the test step. 

Generate re~ort  after comvletion of this s t e ~ .  - Select (check) the Generate report 
after.. . check box to allow the software to generate a complete test data report to be 
saved to the report file specified in the Report Filename box. 

Revort Filename: - Enter or browse to the desired test step report name and 
location. Select the Browse button ( to select the proper report location. 

OK - Select the OK button to accept the test setup information. - 
Cancel - Select the Cancel button to close the Edit Step dialog box without 
accepting the changed test setup information. 
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Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about burn-in step settings and features. 

3.4.3.2.2.2.2 Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings Parameters - New Test for 
information about bum-in test progressive settings and features. 

3.4.3.2.2.3 Combination Test - Edit Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination characterization and bum-in test settings and features. 

3.4.3.2.2.3.1 Characterize Test Parameters (Combination Test) - Edit Step 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassJFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about combo test characterization step settings and features. 
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OK - Select the OK button to accept the test copy name. - 
NOTE 

If a test name is entered that is the same as an existing test, an error message will be 
displayed to alert the user. Enter a new name for the test. 

Cancel - Select the Cancel button to close the Copy Test dialog box without 
accepting the test copy information. 

Rack Menu Features 
The Rack menu allows access to the menus and functions for the rack system, slot, 
diode, and TEC controller settings. 

NOTE 
Some options may not be available, depending on the access level of the 

logged in user. 

3.5.1 System 
The System menu offers features and options that control and set up the operating 
characteristics for the entire rack system. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Pro~erties - With System selected (highlighted) in the system view, select 
Properties to display the System Properties dialog box. 

Shutdown All Diodes -With a test running, select Shutdown All Diodes to stop all 
currently running diode tests. 

System Properties 
The System Properties dialog box appears when Properties is selected from the 
System dropdown menu OR when the user double-clicks on System in the system 
view and allows the user to set the system operating properties for the overall rack 
system. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 
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Chanae - With an instrument selected in the Instrument Address List Box, select the 
Change button to assign a different GPIB address for the instrument. 
Range: 1 - 31 

Figure 45 - GPIB Address Change Dialog Box 

Fixture Temperature Monitor - Enter the operating characteristics for the 
HP34970 (Agilent) Data Acquisition System (if installed). Using a fixture 
temperature monitor offers better resolution and accuracy when monitoring 
temperatures for each device within a fixture by providing measurements at up to 
eight different locations on the fixture. Refer to the data acquisition system User's 
Manual for additional information regarding the set up and use of the system. 

Enable Temperature Monitor - Select (check) the Enable Temperature 
Monitor check box to turn on the temperature monitoring function of the data 
acquisition system. 

HP34970 Address - If installed, enter an appropriate GPIB address for the 
HP34970 Data Acquisition System. 
Range: I - 31 

Monitor Mode - Select the data acquisition system-monitoring mode from the 
drop-down list box. Refer to the data acquisition system User's Manual for 
additional information regarding monitor mode settings. 
Options: 6 Fixture/6 Detector, 8per fucture, 4 per fucture 

Use as fixture tem~erature in burn-in - Select (check) the Use as fvrture 
temperature in burn-in check box to utilize the HP34970 instrument as the 
temperature source for the devices during a bum-in test. 

BEST Fortress UPS Control - Enter the operating characteristics for the BEST 
Fortress UPS Control System (if installed). Refer to the BEST Fortress UPS User's 
Manual for additional information regarding the set up and use of the system. 

Enable BEST Fortress UPS Control - Select (check) the Enable BEST 
Fortress UPS Control check box to tum on the BEST Fortress UPS system for 
rack system power management and safeguarding. 

UPS COM Port - If installed, enter the appropriate COM port address for the 
BEST UPS system. 
Options: [system dependent] 
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3.5.1.1.2 System Settings 
The System Settings dialog box appears when the tab is selected from the System 
Properties dialog box and allows the user to configure the rack system data 
collecting and processing parameters. However, these settings are typically made at 
the factory and should only be changed by a Newport Corp. Field Service Technician 
if necessary. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 46 - System Properties, System Settings Dialog Box 

Save Diode Setup on Exit - Select (check) the Save Diode Setup on Exit check box 
to keep the diode load state and diode data stored on disk when the application is 
shutdown. If this check box is not selected, "No Load" will appear for each diode 
when the software is started. 
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Absolute Calc Point (mW) - Select (fill-in) the Absolute Calc Point radio 
button to utilize the values entered for the Threshold Low and High Calc Points 
to calculate the threshold current for the device. The values entered will be 
absolute power values (in milliwatts) from the power curve. 

Threshold Average Width - Enter the number of points to use when calculating the 
threshold current. The software will average the observed points to determine the 
average current readings. 
Range: 0 - 1000000 points 

Kink Calculation - Enter the parameters to be used to calculate the kink in the LA 
curve. 

Local # of Points: - Enter the number of local graph points near the kink to be 
used for the kink calculation. 
Range: 0 - 2.1 47,483,647points 

Global # of Points: - Enter the number of global graph points, throughout the 
curve, to be used for the kink calculation. 
Range: 0 - 2,147,483,647points 

Signal Threshold: - Enter the desired signal threshold for the kink calculation. 
The kink calculation points are weighted and averaged. The kink is determined 
when the absolute value of the difference between the Local # of Points and the 
Global # of Points is greater than the signal threshold. 
~ a n ~ e :  [any value] milliwatts 

Test Failed Devices - Select (check) the Test Failed Devices check box to continue 
to test and log data for devices that failed during the testing process. If the check 
box is not checked, the test will stop running on the failed device. 

Keer, Combo LI Data - Select (check) the Keep Combo LI Data check box to save 
the combo LI data from the tests to the database as specified at the Database 
Management tab in the System Properties. 

NOTE 
Deselecting this feature when the excess data is not relevant helps keep memory use 

at manageable levels. 

Use PD Calibrate Values - Select (check) the Use PD Calibrate Values check box 
to utilize the PD Calibrate values as determined and specified in the file selected in 
the PD Response File Name entry box. 

NOTE 
If this check box is checked, the PD Response value cannot be changed in the Slot 
Properties dialog box. Deselect the Use PD Calibrate Values check box to enter a 

custom PD Res~onse  value for the Slot Prooerties. 
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3.5.1 .I .3 Rack Layout 
The Rack Layout dialog box appears when the tab is selected from the System 
Properties dialog box and allows the user to set up the rack organization, set the 
module type, enter hardware limits, and enableldisable system alterations. However, 
these settings are typically made at the factory and should only be changed by a 
Newport Corp. Field Service Technician if necessary. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 47 - System Properties, Rack Layout Dialog Box 

Rack Organization - Enter the rack system device testing hardware characteristics. 
The characteristics depend on the actual design and configuration of the rack system. 

- 

NOTE 
Once the software has been configured according to the Section 2.3.2 Software 
Setup procedure, do NOT change the Rack Configuration or Module Type again 

without repeating Steps 2 and 3 of Section 2.3.2 Software Setup. 
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Max LDD Voltage: - Enter the maximum laser diode driver voltage (Vo) for 
device testing. 
Range: [hardware dependent] volts 

Max LDD Im 1 Current: - Enter the maximum laser diode driver photodiode 
current (Irn) [for channel 1 of a dual LDD module or single channel module] for 
device testing. 
Range: [hardware dependent] microamps 

Max LDD Im 2 Current: - Enter the maximum laser diode driver photodiode 
current (Im) [for channel 2 of a dual LDD module] for device testing. 
Range: [hardware dependent] microamps 

Max TEC Current: - Enter the maximum TEC current (Ite) for device testing. 
Range: [hardware dependent] amps 

Svstem Modifiers - Select the desired system modifiers to alter the test hardware 
operation. 

Use 1st PD Input for Power Control - Select (check) the Use 1 st PD Input for 
Power Control check box to utilize the input power for the first photodiode (Im, 
on the laser controller) as the input power for the rest of the devices in the 
system. 

Dual Channel Device - Select (check) the Dual Channel Device check box if 
each device being tested requires two channels. 

Dual Spot Device - Select (check) the Dual Spot Device check box if testing 
dual spot devices. 

Reverse Device Turn-On - Select (check) the Reverse Device Turn-On check 
box if the last device in the device test fixture is located where the first device is 
typically located. 

Use Characterize Tem~eratures in Combo Test - Select (check) the Use 
Characterize Temperatures in Combo Test check box to use the Internal and/or 
External Temp settings in the Combination Test, Characterize Step dialog box 
for the characterization test portion of the combination test. If this check box is 
not selected, the Burn-In Step temperature settings will be used for the 
Characterization Step of the Combo Test. Note that this selection may not be 
available in all software versions. 

Tem~erature Controller Stability Control - Enter the temperature stability 
tolerance for the temperature controller. The Stability setting determines when the 
temperature is stable and ready to start testing. The temperature's stability, 
temperature tolerance, and time tolerance are checked whenever the temperature 
changes to a new set point. 

Stability +I- - Enter the stability determining plus and minus temperature 
tolerance. 
Range: 0 - 1,000,000 degrees Celsius 
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3.5.1 .I .4 Database Management 
The Database Management dialog box appears when the tab is selected from the 
System Properties dialog box and allows the user to set up the parameters for 
database file names and locations. However, these settings are typically made at the 
factory or on-site and should only be changed by a Newport Corp. Field Service 
Technician if necessary. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 48 - System Properties, Database Management Dialog Box 

Enable Database Suu~ort  - Select (check) the Enable Database Support check box 
to facilitate database support for the test data according to the settings in this dialog 
box. 
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3.5.1.1.5 Program Launch Parameters 
The Program Launch dialog box appears when the tab is selected from the System 
Properties dialog box and allows the user to select a program and associated files to 
be opened automatically after a test has completed. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 49 -System Properties, Program Launch Parameters Dialog Box 

Program: - Enter OR select the Browse button to find the appropriate 
executable file (*.exe) and location. Programs selected in the Program entry box 
will be started after the testing has stopped. 
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3.5.1 .I .6 Report Settings 
The Report Settings dialog box appears when the tab is selected from the System 
Properties dialog box and allows the user to select the filename and location for the 
device test reports to be viewed in the Crystal Reports software. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 50 - System Properties, Report Settings Dialog Box 

Burnin Combo Report Filename: - Enter OR select the Browse button ( 
the appropriate bum-in combination test report filename and location. 

Burnin R e ~ o r t  Filename: -Enter OR select the Browse button (& to find the 
appropriate bum-in test report filename and location. 
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3.5.2.1 Slot Properties 
The Slot Properties dialog box appears when Slot Properties.. . is selected from the 
Slot drop-down menu OR when the user double-clicks on a slot in the system view. 
This dialog box allows the user to set the selected slot operating properties. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 51 - Slot Properties Dialog Box 

Tem~erature: - Enter the desired temperature for the slot. 
Range: -90 - 200 degrees Celsius 

N/A: - Enter the numerical aperture for the devices being tested in the slot, which 
defines the maximum cone angle of light accepted or emitted by an optical system. 
Range: [any value] 

Use cal data for - Select the desired calibration data file for the slot from the drop- 
down menu. 
Options: COC-01, COC-2, COC-3, ..., COC-33, Uncalibrated 

OK - Select the OK button to accept the Slot Properties information. - 
Cancel - Select the Cancel button to close the Slot Properties dialog box without - 
accepting the changed slot information. 

A D D I ~  - Select the Apply button to utilize the current Slot Properties changes 
immediately. 
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3.5.2.3 Start Test 
The Start Test dialog box appears when Start Test.. . is selected from the Slot drop- 
down menu and allows the user to set the selected slot operating properties. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 53 - Start Test Dialog Box 

Devices Grow Box - Load the proper test for all or each of the devices in the 
system. 

Load All ... - Select the Load All.. . button to select and load a test for all 
devices in the slot fixture. 

Unload All - Select the Unload All button to 'remove' all diodes from the test 
futture. 'Empty' will appear in the Serial Number column for all removed diodes. 
Testing will not occur on a device with an 'empty' indication. 

Load.. . -With a device highlighted from the list, select the Load.. . button to 
select and load a test for the selected device. 

Unload -With a device highlighted from the list, select the Unload button to 
'remove' the diode from the test fixture. 'Empty' will appear in the Serial Number 
column for the removed diode. Testing will not occur on a device with an 
'empty' indication. 
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3.5.2.3.2 Load Diodes 
The Load Diodes dialog box appears when Load All.. . or Load.. . is selected from 
the Start Test dialog box and allows the user to set the selected slot operating 
properties. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 55 - Load Diodes Dialog Box 

Diode Tem~lates: - Displays all of the diode templates currently saved. 

OK - Select the OK button to accept the diode templates. - 
Manage.. . - Select the Manage.. . button to display the Manage Device Templates 
dialog box. 

Cancel - Select the Cancel button to close the Load Diodes dialog box without 
accepting the changed diode template information. 
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3.5.3 Diode 
The Diode menu offers features and options that control and set up the operating 
characteristics for testing the individual diode device. Note that the diode may 
sometimes be referred to as a 'device'. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Properties ... - With a slot selected (highlighted) in the system view, select 
Properties to display the Diode Properties dialog box. 

Graph Data... -After a test has run and with a diode selected (highlighted) in the 
system view, select Graph Data to export and create a graph of the current diode test 
data. 

Print Data... - With a diode selected (highlighted) in the system view, select Print 
Data to print the diode test data for the current diode. 

Shutdown Diode - With a test running, select Shutdown Diode to stop the currently 
running diode test in the selected slot. 

3.5.3.1 (Diode) Properties 
The Diode Properties dialog box appears when Properties.. . is selected from the 
Diode drop-down menu OR when the user double-clicks on a diode in the system 
view and allows the user to set the selected slot operating properties. 

NOTE 
This dialoa box is available for users loaaed in with administrator ~rivileaes. 

Laser Properties - Select the Laser Properties tab to display and set the diode laser 
properties. 

TEC Properties - Select the TEC Properties tab to display and set the diode 
thermoelectric cooler properties. 
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Diode TEC Properties 
The Diode TEC Properties dialog box appears when the TEC Properties tab is 
selected from the Diode Properties dialog box and allows the user to select and enter 
parameters for the diode TEC properties. 

Refer to Section 3.4.2.1.2 TEC Properties for information about TEC properties 
settings and features. 

NOTE 
The TEC tab is only available if Combo LDDlTEC Modules is selected in the System 

Properties ( Rack Layout dialog box. 

Figure 58 - Diode TEC Properties Dialog Box 
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(Diode) Print Data 
The Diode Print Data Select Dataset dialog box appears when Print Data.. . is 
selected from the Diode drop-down menu and allows all users to view a graph for the 
selected diode test data. 

Figure 60 - Diode Print Data Dialog Box 

Data List Box - Select the desired test data to be saved to the database. 

Print - With test data selected from the data list box, select the Print button to - 
display the standard Windows Print dialog box. Set up the printing instructions as 
desired. 

Close - Select the Close button to close the Select Dataset dialog box without - 
printing any test data. 

Shutdown Diode 
Shutdown Diode is selected from the Diode drop-down menu. Selecting Shutdown 
Diode allows users to stop the currently running diode tests for the chosen device. 

TEC 
The TEC menu offers features and options that control and set up the operating 
characteristics for testing the individual diode device. Note that the diode may 
sometimes be referred to as a 'device'. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Properties ... - With a TEC controller selected (highlighted) in the system view, 
select Properties to display the TEC Properties dialog box. 

Refer to Section 3.4.2.1.2 TEC Properties for information about TEC properties 
settings and features. 
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Characterize Test Parameters - New Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassRail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterization test parameters settings and features. 

Burn-in Step - New Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-in Step - New Test for information about burn-in 
step settings and features. 

Burn Test Parameters - New Test 

The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about bum-in test settings and features. 
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3.6.1 .I .I .3.2 Burn Test Parameters - New Test 
The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters -New Test for information 
about burn-in step parameter settings and features. 

3.6.1.1.1.3.3 Progressive Settings (Combination Test) - New Test 
The Progressive Settings dialog box appears when the Settings.. . button in the 
Bumin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) - New 
Test for information about combination test progressive settings and features. 

3.6.1.1.2 Edit Step 
The Edit Step dialog box appears when the Edit button is selected at the Edit Test 
dialog box and allows the user to change the name andlor reporting status for the 
selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

3 . 6 1 1  2.1 Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step -New Test for information about 
characterization step settings and features. 
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Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to set the parameters for data 
collection. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings - New Test for information 
about burn-in step progressive settings and features. 

Combination Test - Edit Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination test step settings and features. 

Characterize Test Parameters - Edit Step 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterization step settings and features. 
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3.6.1.2.1.1 Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterization step settings and features. 

3.6.1.2.1 .I .I Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as Pass/Fail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterization step settings and features. 

3.6.1.2.1.2 Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step -New Test for information about burn-in 
step settings and features. 
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NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterization step settings and features. 

3.6.1.2.1.3.2 Bum Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the bum-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about combination test bum-in test settings and features. 

- 3.6.1.2.1.3.3 Progressive Settings (Combination Test) - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Bumin Step dialog box is selected and allows the user with administrator or engineer 
privileges to set the data collection time and frequency. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) -New 
Test for information about combination test progressive settings and features. 

3.6.1.2.2 Edit Step 
The Edit Step dialog box appears when the Edit button is selected at the Edit Test 
dialog box and allows the user to change the name andlor reporting status for the 
selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 
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3.6.1.2.2.1 Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterization step settings and features. 

3.6.1.2.2.1 .I Characterize Test Parameters - Edit Test 
The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as Pass/Fail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterization step settings and features. 

3.6.1.2.2.2 Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step -New Test for information about burn-in 
step settings and features. 
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3.6.1.2.1.2.1 Bum Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Bumin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters -New Test for information 
about burn-in step settings and features. 

3.6.1.2.1.2.2 Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to set the parameters for data 
collection. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings - New Test for information 
about burn-in step progressive settings and features. 

3.6.1.2.1.3 Combination Test - Edit Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test -New Test for information about 
combination test step settings and features. 

3.6.1.2.1.3.1 Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



116 Chaoter 3 Software Overview 

3.6.1.1.2.3.2 Burn Test Parameters - Edit Step 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Bumin 
Step dialog box is selected and allows the user to set the bum-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about combination test bum-in test settings and features. 

3.6.1.1.2.3.3 Progressive Settings (Combination Test) - Edit Step 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Bumin Step dialog box is selected and allows the user to set the data collection time 
and frequency. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) - New 
Test for information about combination test progressive settings and features. 

3.6.1.2 Edit Test 
The Edit Test dialog box appears when the Edit.. . button in the Manage Tests dialog 
box is selected and allows the user to edit an existing test and add, edit, and delete 
test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

3.6.1.2.1 Insert New Test (Step) - Edit Test 
The Insert New Test (Step) dialog box appears when the New button is selected at 
the Edit Test dialog box and allows the user to change the name andlor reporting 
status for the selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1 Insert New Test (Step) - New Test for information about 
characterization step settings and features. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



114 Cha~ter 3 Software Overview 

3.6.1.1.2.1.1 Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassRail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterization step settings and features. 

3.6.1.1.2.2 Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step - New Test for information about burn-in 
step settings and features. 

3.6.1.1.2.2.1 Bum Test Parameters - Edit Test 

The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test - New Test for information about burn-in 
step settings and features. 
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3.6.1.1.1.2.2 Progressive Settings - New Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings - New Test for information 
about burn test progressive settings and features. 

3.6.1.1.1.3 Combination Test - New Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination test settings and features. 

3.6.1.1.1.3.1 Characterize Test Parameters - New Combo Test 
The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as Passmail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterization step settings and features. 
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3.6 Test Menu Features 
The Test menu allows access to the menus and functions for the rack system tests. 
Tests can be added, edited, and deleted using the test menu selections. Test default 
settings are also established with these test menus. 

NOTE 
Some options may not be available, depending on the access level of the 

logged in user. 

3.6.1 . I  New Test 
The New Test dialog box appears when the New.. . button in the Manage Tests 
dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1 New Test for information about setting up a new test. 

3.6.1.1.1 Insert New Test (Step) - New Test 
The Insert New Test dialog box allows the user to set the new test order, type, and 
reporting information. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1 Insert New Test - New Test for information about 
inserting a new test step. 

3.6.l.l.l.l Characterize Step - New Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterization step settings and features. 
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3.5.3.2 (Diode) Graph Data 
The Diode Graph Data Select Dataset dialog box appears when Graph Data.. . is 
selected from the Diode drop-down menu and allows all users to view a graph for the 
selected diode test data. 

Figure 59 - Diode Graph Data Dialog Box 

Data List BOX - Select the desired calibration data to be saved to the database. 

Graph - With test data selected from the data list box, select the Graph button to 
graph the test data. The graphed test data will be displayed on the Diode Test Data 
dialog box that will appear. 

Close - Select the Close button to close the Select Dataset dialog box without - 
graphing any test data. 

Delete -With test data selected from the data list box, select the Delete button to - 
delete (remove) the test data. 

3.5.3.2.1 Diode Test Data Graph 
The Diode Test Data dialog box appears when the Graph button is selected from the 
Graph Data Select Dataset dialog box and allows all users to view a graph for the 
selected diode test data. 
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3.5.3.1.1 Diode Laser Properties 
The Diode Laser Properties dialog box appears when the Laser Properties tab is 
selected from the Diode Properties dialog box and allows the user to select and enter 
parameters for the diode laser properties. 

Refer to Section 3.4.2.1.1 Laser Properties for information about laser properties 
settings and features. 

Figure 57 - Diode Laser Properties Dialog Box 
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3.5.2.3.2.1 Manage Device Templates 
The Manage Device Templates dialog box appears when Manage.. . is selected from 
the Load Diodes dialog box and allows the user to add, edit, delete, and copy diode- 
testing templates. Refer to Section 3.4.2 Diode Templates for additional 
information about managing device templates. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 56 - Manage Device Templates Dialog Box 

3.5.2.4 Stop Test 
Stop Test is selected from the Slot drop-down menu. Selecting Stop Test allows the 
user to stop the currently running test. 

3.5.2.5 Reset Failed Status 
Reset Failed Status is selected from the Slot drop-down menu. Selecting Reset 
Failed Status allows the user to remove the failed status from devices that failed 
during past tests. 

3.5.2.6 Shutdown Slot Diodes 
Shutdown Slot Diodes is selected from the Slot drop-down menu. Selecting 
Shutdown Slot Diodes allows the user to stop the currently running diode tests in the 
chosen slot. 
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Tests - The Tests group box displays the available tests in the Manage Tests list - 
box. 

Manage Tests... - Select the Manage Tests. .. button to display the Manage 
Tests dialog box that will allow the user to add, edit, copy, and delete device 
tests. See Section 3.4.3 Manage Tests for additional information about 
managing device tests. 

Fixture Cal: - Select the desired calibration data file for the slot from the drop- 
down menu. 
Options: COC-01, COC-2, COC-3, . . ., COC-33, Uncalibrated 

Start Test - Select the Start Test button to start the selected tests for the devices. 

Close - Select the Close button to close the Start Test dialog box without starting a - 
test. 

OK - Select the OK button to accept the slot test information. - 
Cancel - Select the Cancel button to close the Start Test dialog box without 
accepting the changed slot test information. 

Amly - Select the Apply button to utilize the current slot testing changes 
immediately. 

3.5.2.3.1 Manage Tests 
The Manage Tests dialog box appears when Manage Tests.. . is selected from the 
Start Test dialog box and allows the user with administrator privileges to add, edit, 
delete, and copy device tests. Refer to Section 3.4.3 Manage Tests for additional 
information. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 54 - Manage Tests Dialog Box 
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Export Data 
The Export Data Select Dataset dialog box appears when Export Data.. . is selected 
from the Slot drop-down menu and allows the user to export the current slot test data 
to a database file. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 52 - Slot Properties Dialog Box 

Data List Box - Select the desired test data to be saved to the database. 

Save - With test data selected from the data list box, select the Save button to save - 
the test data to be saved to the database. 

Close - Select the Close button to close the Select Dataset dialog box without saving - 
any test data to the database. 
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Characterize Report Filename: - Enter OR select the Browse button ( 
the appropriate characterization test report filename and location. 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system information. 

Applv - Select the Apply button to utilize the current System Properties changes 
immediately. 

Slot 
The Slot menu offers features and options that control and set up the operating 
characteristics for the device slot. Note that the slot may sometimes be referred to as 
the 'furture' when loaded with devices. 

NOTE 
This dialog box is available only for users logged in with administrator privileges. 

Slot Properties ... - With a slot selected (highlighted) in the system view, select 
Properties to display the Slot Properties dialog box. 

E x ~ o r t  Data... - After a test has run and with a slot selected (highlighted) in the 
system view, select Export Data to export and save the current slot test data to the 
database. 

Start Test... -With a slot selected (highlighted) in the system view, select Start 
Test to display the Start Test dialog box. 

S t o ~  Test - With a test running, select Stop Test to stop the currently running diode 
test on the selected slot. 

Reset Failed Status - With a slot selected (highlighted) in the system view, select 
Reset Failed Status to reset the failed status of diodes to make the device(s) available 
for additional testing. 

Shutdown Slot Diodes - With a test running, select Shutdown Slot Diodes to stop 
all currently running diode tests in the selected slot. 
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Arguments: - Enter any supported arguments (commands or otherwise) for the 
program to be launched. Typical commands might include specifying files to be 
opened or controlling specific program switches. 

Initial Directorv: - Enter the initial directory that the specified program will work 
from when the program is started. 

Launch after test has run - Select (check) the 'Launch after test has run' check box 
to start the program specified in the Program entry box after the device test has 
completed. Note that if this feature is not checked, the program will not be launched. 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system infomation. 

ADD~Y - Select the Apply button to utilize the current System Properties changes 
immediately. 
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Database Name: - Enter OR select the Browse button ( to find the appropriate 
database filename and location. Typical Microsoft Access database name is: 

C:\Program FilesWewportWewport Laser Control SystemWLCS.mdb 

Workspace Name: - Enter OR select the Browse button to find the appropriate 
workspace filename and location. Typical workspace name is: 

Database Username: - Enter the user's name to be used for access to the database 
files. 

Database Password: - Enter the password to be used with the Database Password 
for access to the database files. 

CODY to Location: -Enter OR select the Browse button to find the appropriate 
filename and location for the database file copies. This copies the database files to 
the specified location at the specified Copy Time on the day(s) selected under Copy 
Every. 

Couv Time: - Enter the time of day to save a copy of the database file. The file will 
be copied and saved to the location specified in the Copy to Location entry box. 

CODV Everv: - Enter the time of day to save a copy of the database file. The file 
will be saved to the location specified in the Copy to Location entry box. 
Options: Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday 

Copv Now - Select the Copy Now button to copy the database file now. The file 
will be copied and saved to the location specified in the Copy to Location entry box. 

Compact Time: - Enter the time of day to compact the database file. The file will 
be compacted and saved in the location specified in the Copy to Location entry box. 

Compact Everv: - Enter the time of day to compact the database file. The file will 
be compacted and saved in the location specified in the Copy to Location entry box. 
Options: Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday 

Compact Now - Select the Compact Now button to compact the database file. 
Compacting the file cleans up and decreases the overall size of the database by 
removing extraneous or false data. The file will be compacted in the location 
specified in the Copy to Location entry box. 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system information. 

Amlv - Select the Apply button to utilize the current System Properties changes 
immediately. 
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Test Modifiers - Set up the software to control the bum in test current according to 
the settings made in the Test Modifiers group box. Running with this modifier 
selected, if the voltage reaches a predetermined maximum level while running at a 
particular current, then the system will switch to a different current to keep the 
device below the predetermined maximum voltage. 

Voltage Dependent Burnin Current - Select (check) the Voltage Dependent 
Burnin Current check box to enable the voltage dependent current control for 
bum in tests as described above. 

Delav Time: - Enter the desired delay time for the software to be used to allow 
the voltage reading to stabilize before the current is changed. 
Range: 0 - 21,474,836,847 seconds 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system information. 

Amlv - Select the Apply button to utilize the current System Properties changes 
immediately. 
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Number of Controllers: - Enter the number of modular controllers installed in 
the rack system. 
Range: 1 - 64 controllers [rack system configuration dependent] 

Fixtures per Controller: - Enter the number of device test fixtures installed in 
the rack system that are controlled by each modular controller. 
Range: 1 - 1 6jixtures [rack system configuration dependent] 

Devices per Fixture: - Enter the number of devices per device test fixture. 
Range: 1 - 16 devices fixture design dependent] 

Fixtures per Temp Controller: - Enter the number of device test fixtures that 
are controlled by each temperature controller. 
Range: 1 - 8 fatures [rack configuration dependent] 

Module Tvpe - Select the module type that is installed in the rack system modular 
controller. 

S i n ~ l e  LDD Modules - Select (fill-in) the Single LDD Modules radio button 
when using a single laser diode driver module in the modular controller. 

Dual LDD Modules - Select (fill-in) the Dual LDD Modules radio button when 
using a dual laser diode driver module in the modular controller. 

Combo LDDITEC Modules - Select (fill-in) the Combo LDDITEC Modules 
radio button when using a combination laser diode driver and TEC control 
module in the modular controller. 

guad LDD Modules - Select (fill-in) the Quad LDD Modules radio button 
when using a four-element laser diode driver module in the modular controller. 

Dual Photodiode Input - Select (check) the Dual Photodiode Input check box 
to enable testing of two photodiode inputs. 

NOTE 
If uncertain, check the photodiode current setting on the laser controller unit to 
determine if the laser controller is set up for two photodiode inputs. If the laser 

controller offers settings for Iml AND Im2, then the unit is set up for two 
photodiode inputs (where Iml is the internal photodiode and Im2 is the external 

photodiode). If the laser controller only offers a setting for Im, then the unit is set 
up for a single photodiode input only. 

Hardware Limits (Not Reauired) - If desired, enter operating limits for the laser 
diode driver and TEC controller hardware to help determine the accuracy and 
precision of the readings. Refer to the instrument's User's Manual for unit operating 
specifications. 

Max LDD Current: - Enter the maximum laser diode driver current (10) for 
device testing. 
Range: [hardware dependent] milliamps 
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PD Response File Name: - Enter OR select the Browse button ( 
appropriate PD Calibrate fixture calibration filename. The PD Response file 
contains all of the detector calibration data and is used to convert detector feedback 
into power. 

Station Name - Enter the desired name for the rack system. 

Rack Number - Enter the number of the rack system that use the present System 
Settings. 
Range: 1 - 32,000 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system information. 

Amlv - Select the Apply button to utilize the current System Properties changes 
immediately. 
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Threshold Method: - Select the threshold calculation method from the drop-down 
list box. 
Options: Single Line, Two Line, Least Square Fit, First Derivative, Second 
Derivative 

Single Line Method: Uses a straight line fit through the linear portion of the LA 
curve to determine the threshold current. The point at which the line intercepts 
the X-axis is the threshold current. 

Two Line: Uses two straight lines fit through the segments of the LA data above 
and below threshold to determine the threshold current. The point at which the 
two lines intersect is the threshold current. 

Least Sauare Fit: Calculates the threshold using the sum of the squares of the 
differences between the actual and expected curve, with each squared difference 
divided by the corresponding expected curve. 

First Derivative: Calculates the threshold current by taking the first derivative 
of the LA curve (i.e. dL/dI). The current at which the derivative reaches half of 
its peak value along the steep leading edge of the curve is the threshold current. 

Second Derivative: Calculates the threshold current by taking the second 
derivative of the LA curve (i.e. d~'ld1'). The current at which the second 
derivative reaches half of its peak value along the steep leading edge of the curve 
is the threshold current. 

Threshold Low Calc Point: - Enter the low point on the curve to be used to 
calculate the threshold current. The low calculation point will either be a relative 
percentage of the maximum power or an absolute power value. See Threshold Calc 
Point for additional information. 
Range: [any value within proper operation range] percent OR milliwatts 

Threshold Hiph Calc Point: - Enter the high point on the curve to be used to 
calculate the threshold current. The high calculation point will either be a relative 
percentage of the maximum power or an absolute power value. See Threshold Calc 
Point for additional information. 
Range: [any value within proper operation range] percent OR milliwatts 

Threshold Calc Point - Select the desired threshold calculation parameter type to 
be used. The units for the Threshold Low Calc Point and Threshold High Calc Point 
are determined by the selection in this group box. 

Relative Calc Point (percent) - Select (fill-in) the Relative Calc Point radio 
button to utilize the values entered for the Threshold Low and High Calc Points 
to calculate the threshold current for the device. The values entered will be 
relative to (a percentage of) the maximum power measured during the device 
test. 
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UPS T v ~ e  - Select the type of BEST Fortress UPS that is installed from the 
drop-down list box. Refer to the UPS system User's Manual for additional 
information regarding UPS specifications. 
Options: Fortress 1425, Fortress 1440 

UPS Shutdown delay: - If installed, enter the desired amount of time that the 
UPS system should keep the rack system computer powered up in order to 
facilitate proper shutdown. 
Range: 0 - 3600 seconds 

Shutdown com~uter on power fail - Select (check) the Shutdown computer on 
power fail check box to enable the safeguarding feature for the computer system. 
In the event of a power failure, the UPS system will supply power for the amount 
of time specified in the UPS shutdown delay entry box to allow enough time to 
safely shutdown the computer system. 

The computer system should always be shutdown properly to avoid system and 
file damage. 

NOTE 
Use this check box ONLY if a BEST UPS system is installed in the Newport Rack 

System! If an APC Smart-UPS system is installed, use the Powerchute UPS 
management software to set up the UPS operating characteristics. 

OK - Select the OK button to accept the System Properties information. - 
Cancel - Select the Cancel button to close the System Properties dialog box without 
accepting the changed system information. 

 ADD^ - Select the Apply button to utilize the current System Properties changes 
immediately. 
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3.5.1.1.1 GPIB Addresses 
The GPIB Addresses dialog box tab appears when System Properties is selected from 
the System drop-down menu and allows the user to configure the rack system GPIB 
communication addresses and additional instrument properties. However, these 
settings are typically made at the factory and should only be changed by a Newport 
Corp. Field Service Technician if necessary. 

NOTE 
This dialog box is available for users logged in with administrator privileges. 

Figure 44 - System Properties, GPIB Addresses Dialog Box 

Instrument Address List Box - Displays the rack system instrument and its 
assigned GPIB address. Each component must have its own GPIB address from 1 to 
3 1. 
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3.4.3.2.2.3.2 Burn Test Parameters (Combination Test) - Edit Step 
The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters -New Test for information 
about burn test step settings and features. 

3.4.3.2.2.3.3 Progressive Settings (Combination Test) - Edit Step 
The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) - New 
Test for information about burn-in test progressive step settings and features. 

3.4.3.3 Copy Test 
The Copy Test dialog box appears when the Copy.. . button in the Manage Tests 
dialog box is selected and allows the user to copy the steps and parameters of an 
existing test to another test. Once the copy is created, the test can be edited if 
needed. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 43 - Copy Test Dialog Box 

New Test Name: - Enter the new name for the copied device test name or title. 
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Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterize step settings and features. 

Characterize Test Parameters - Edit Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterize step settings and features. 

Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step - New Test for information about burn-in 
step settings and features. 

Burn Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Bumin 
Step dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 
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NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about characterize step settings and features. 

3.4.3.2.1.3.2 Bum Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about combination test bum-in test parameter settings and features. 

3.4.3.2.1.3.3 Progressive Settings (Combination Test) - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to set the data collection time 
and frequency. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.2.3.3 Progressive Settings (Combination Test) - New 
Test for information about combination test progressive settings and features. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



74 Cha~ter 3 Software Overview 

3.4.3.2.1.1 Characterize Step - Edit Test 
The Characterize Step dialog box allows the user to set the test parameters for the 
characterization tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1 Characterize Step - New Test for information about 
characterize step settings and features. 

3.4.3.2.1.1.1 Characterize Test Parameters - Edit Test 
The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Step - New Test for information about 
characterize step settings and features. 

3.4.3.2.1.2 Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the bum-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step - New Test for information about burn-in 
step settings and features. 
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3.4.3.2 Edit Test 
The Edit Test dialog box appears when the Edit.. . button in the Manage Tests dialog 
box is selected and allows the user to edit an existing test and add, edit, and delete 
test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 40 - Edit Test Dialog Box 

OK - Select the OK button to accept the edited test name andor steps. - 
NOTE 

If a test name is entered that is the same as  an existing test, an error message will be 
displayed to alert the user. Enter a new name for the test. 

Cancel - Select the Cancel button to close the Edit Test dialog box without 
accepting the test and step information. 

Insert - Select the Insert button to edit and set up a new test step. - 
Edit - With a test step selected (highlighted), select the Edit button to edit the test - 
step order, type, andor reporting parameters. 

Delete -With a test step selected (highlighted), select the Delete button to remove - 
the test step from the list. 
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3.4.3.1.2.2 Burn-in Step - Edit Test 
The Burn-in Step dialog box allows the user to set the test parameters for the burn-in 
tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2 Burn-In Step -New Test for information about bum-in 
step settings and features. 

3.4.3.1.2.2.1 Bum Test Parameters - Edit Test 

The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test - New Test for information about burn-in 
step settings and features. 

3.4.3.1.2.2.2 Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings -New Test for information 
about burn-in step progressive settings and features. 

3.4.3.1.2.3 CombinationTest-EditTest 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination test step settings and features. 
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3.4.3.1.2 Edit Step 
The Edit Step dialog box appears when the Edit button is selected at the Edit Test 
dialog box and allows the user to change the name andlor repoting status for the 
selected step. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

orivileaes. 

Figure 39 - Edit Step Dialog Box 

Step Name: - Enter the desired name for the test step. 

Generate report after completion of this step. - Select (check) the Generate report 
after.. . check box to allow the software to generate a complete test data report to be 
saved to the report file specified in the Report Filename box. 

Report Filename: -Enter or browse to the desired test step report name and 
location. Select the Browse button ( to select the proper report location. 

Dual Spot Lasers - Select (check) the Dual Spot Lasers check box to enable the 
dual spot laser options. 

Spot   ode' - Select the desired dual spot device run mode. The spot mode 
determines which of the two laser diodes (spot A or spot B) or if both will be used 
during the test. 

Run Spot A' - Select (fill-in) the Run Spot A radio button to test the device(s) 
by running laser diode (spot) A. 

1 - These parameters appear only when Dual Spot Device is selected (checked) in 
the System Properties, Rack Layout dialog box. 
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3.4.3.1.1 .3.l Characterize Test Parameters - New Combo Test 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters - New Test for 
information about characterize step settings and features. 

3.4.3.1.1.3.2 Bum Test Parameters - New Test 

The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the burn-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test - New Test for information about burn-in 
step settings and features. 
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3.4.3.1.1.2.2 Progressive Settings - New Test 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Burnin Step dialog box is selected and allows the user to create a new test and add, 
edit, and delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

~rivileaes. 

Figure 36 - Burn-In Data Collection Progressive Settings Dialog Box 

Run Hours - Displays the total run time through that test step. 

Time (Hours) - Enter the total test time for the step. 
Range: [any value] hours 

Collect Int (secs) - Enter how often (interval) points will be collected (collect points 
every - seconds). 
Range: [any value 2 151 seconds 

Averape Int (secs) - Enter how often (interval) the points collected are averaged and 
saved to the database (average points every - seconds). 
Range: [any value 2 151 seconds 

OK - Select the OK button to accept the progressive data collection settings. - 
Cancel - Select the Cancel button to close the Progressive Settings dialog box 
without accepting the data collection information. 
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3.4.3.1.1.2.1 Burn Test Parameters - New Test 

The Burn Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to set the bum-in test parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 35 - Burn Test Parameters Dialog Box 

Relative Change - Enter the proper Relative Change increase percentage and/or 
decrease percentage for each of the parameters used to determine if the device passes 
or fails. The pass/fail calculations compare the present data reading to the first data 
reading of the present Burn-In test. If the parameter increases more than the Percent 
Increase value or decreases less than the Percent Decrease value, then the device 
fails. 

Max Po Change - Enter the desired Relative Change increase percentage and/or 
decrease percentage for the laser diode driver output power. 
Range: [any value] percent 

Max 10 Change - Enter the desired Relative Change increase percentage andlor 
decrease percentage for the laser diode driver output current. 
Range: [any value] percent 
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Collection Interval (seconds) - Enter how often points will be collected (collect 
points every - seconds). 
Range: 15 - 6,000,000 seconds 

Average Interval (seconds) - Enter how often the points collected are averaged 
and saved to the database (average points every - seconds). 
Range: 15 - 6,000,000 seconds 

Pro~ressive - Select (fill-in) the Progressive radio button to select the 
progressive data collection mode that uses the settings made in the Progressive 
Settings dialog box table. 

Settings - Select the Settings button to display the Progressive Settings dialog 
box. The Progressive Settings dialog box allows the user to set when and how 
long data will be collected and when the data will be averaged. 

Internal Temu ("C) - Enter the desired temperature for the device to stabilize at 
before the bum-in test can begin. This is only visible if the module has an internal 
temperature controller installed. 
Range: -90 - 200 degrees Celsius 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties ( Rack Layout dialog box. Refer to 

Section 3.5.1.1.3 Rack Layout for additional information. 

Disable Internal TEC - Select (check) the Disable Internal TEC check box to turn 
the internal thermoelectric cooler OFF. 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties I Rack Layout dialog box. Refer to 

Section 3.5.1.1.3 Rack Layout for additional information. 

External Temp ("C) - Enter the desired temperature for the slot to stabilize at 
before the bum-in test can begin. 
Range: -90 - 200 degrees Celsius 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties I Rack Layout dialog box. Refer to 

Section 3.5.1.1.3 Rack Layout for additional information. 

Disable External TEC - Select (check) the Disable External TEC check box to turn 
the external thermoelectric cooler OFF. 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties I Rack Layout dialog box. Refer to 

Section 3.5.1.1.3 Rack Layout for additional information. 
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Operating Vo - Enter the desired Maximum andor Minimum passable value(s) 
for the laser diode drive voltage. 
Range: [any value] volts 

Kink Power - Enter the desired Maximum andor Minimum passable value(s) 
for the power at which the kink in the characterization curve occurs. 
Range: [any value] milliwatts 

Kink Current - Enter the desired Maximum andor Minimum passable value(s) 
for the current at which the kink in the characterization curve occurs. 
Range: [any value] milliamps 

Kink Voltage - Enter the desired Maximum andor Minimum passable value(s) 
for the voltage at which the kink in the characterization curve occurs. 
Range: [any value] volts 

Turn On Voltage - Enter the desired Maximum andor Minimum passable 
value(s) for the turn on voltage when the laser begins to lase. 
Range: [any value] volts 

Slope - Enter the desired Maximum andor Minimum passable value(s) for the 
slope of the characterization curve. 
Range: [any value] milliwatts/milliamps 

Series Resistance - Enter the desired Maximum andor Minimum passable 
value(s) for the series resistance of the device. 
Range: [any value] ohms 

Threshold Ith - Enter the desired Maximum andor Minimum passable value(s) 
for the threshold current for the characterization curve (the point on the LI curve 
where the power curves sharply upward). 
Range: [any value] milliamps 

Threshold Vth - Enter the desired Maximum andor Minimum passable 
value(s) for the threshold voltage for the characterization curve (the point on the 
LI curve where the power curves sharply upward). 
Range: [any value] volts 

OK - Select the OK button to accept the new test name and steps. - 
Cancel - Select the Cancel button to close the New Test dialog box without 
accepting the test and step information. 
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3.6.1.2.2.2.1 Bum Test Parameters - Edit Test 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters -New Test for information 
about burn-in step settings and features. 

3.6.1.2.2.2.2 Progressive Settings - Edit Test 

The Progressive Settings dialog box appears when the Settings. .. button in the 
Burnin Step dialog box is selected and allows the user to set the parameters for data 
collection. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.2 Progressive Settings Parameters - New Test for 
information about burn-in test progressive settings and features. 

- ,. 3.6.1.2.2.3 combination Test - Edit Test 
The Combination Test dialog box appears when a Combo test is selected at the New 
Test or Edit test dialog box and allows the user to set the parameters for a 
combination Burn-In and Characterization test. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3 Combination Test - New Test for information about 
combination characterization and burn-in test settings and features. 

3.6.1.2.2.3.1 Characterize Test Parameters (Combination Test) - Edit Step 

The Characterize Test Parameters dialog box appears when the Edit.. . button in the 
Characterize Step dialog box is selected. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. The determining 
parameters are high and low percentages of the test settings and maximum and 
minimum values. If a device exceeds one of these judging criteria, the device is 
failed. Because of this, the test parameters are also known as PassIFail Criteria. 
Note that if "None" is selected in the Characterize Step dialog box, the test 
parameters will not be utilized. 
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NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.1.1 Characterize Test Parameters -New Test for 
information about combo test characterization step settings and features. 

3.6.1.2.2.3.2 Burn Test Parameters (Combination Test) - Edit Step 

The Bum Test Parameters dialog box appears when the Edit.. . button in the Burnin 
Step dialog box is selected and allows the user to create a new test and add, edit, and 
delete test steps. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.2.1 Burn Test Parameters - New Test for information 
about bum-in test parameter settings and features. 

3.6.1.2.2.3.3 Progressive Settings (Combination Test) - Edit Step 

The Progressive Settings dialog box appears when the Settings.. . button in the 
Bumin Step dialog box is selected and allows the user to set the parameters for data 
collection. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Refer to Section 3.4.3.1.1.3.3 Progressive Settings (Combination Test) -New 
Test for information about bum-in test progressive step settings and features. 

Defaults 
The Test Defaults dialog box appears when selected from the Test dropdown menu. 
This dialog box contains options to set test parameter defaults to be used when 
specific parameters are not set up for a particular test. The Defaults dialog box has 
tabs for the Bum-In Step default settings, Characterization Step default settings, 
Burn-In Parameters default settings, and Characterization Parameters default 
settings. 
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3.6.2.1 Burn-In Step 
The Bum-In Step dialog box appears when the Bumin Step tab is selected from the 
Defaults dialog box and allows the user to set the default bum-in step parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 61 - Defaults Burn-In Step Dialog Box Tab 

Data Collection -Data from bum-in tests can be collected in two ways: linearly or 
progressively. Linear mode is used when there is one set length for the test and data 
will be collected at regular intervals during that one test length. Progressive mode 
allows data to be collected and averaged at different rates and intervals during 
different phases of the test. 

Linear - Select (fill-in) the Linear radio button to select the linear data 
collection mode that uses the Duration, Collection Interval, and Average Interval 
settings. 
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Duration (hours) - Enter the default total amount of time that the bum-in test 
will run. 
Range: 0 - 10,000,000 hours 

Collection Interval (seconds) - Enter the default amount for how often points 
will be collected (collect points every - seconds). 
Range: 15 - 6,000,000 seconds 

Average Interval (seconds) - Enter the default amount for how often the points 
collected are averaged and saved to the database (average points every - 
seconds). 
Range: 15 - 6,000,000 seconak 

JCombo Test) - Run Characterization everv (minutes1 - Enter the default 
amount for how often the points collected are averaged and saved to the database 
(average points every - seconds). 
Range: 15 - 99,999 minutes 

Progressive - Select (fill-in) the Progressive radio button to select the default 
progressive data collection mode that uses the settings made in the Progressive 
Settings dialog box table. 

Settings ... - Select the Settings ... button to display the Progressive Settings 
dialog box. The Progressive Settings dialog box allows the user to set when and 
how long data will be collected and when the data will be averaged. 

External Temp (OC) - Enter the desired default temperature for the slot to stabilize 
at before the burn-in test can begin. 
Range: -90 - 200 degrees Celsius 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties I Rack Layout dialog box. Refer to 

Section 3.5.1 .I .3 Rack Layout for additional information. 

Disable External TEC - Select (check) the Disable External TEC check box to turn 
the external thermoelectric cooler OFF. 

NOTE 
This feature is only available if the Use Characterize Temperatures in Combo Test 
check box is checked in the System Properties I Rack Layout dialog box. Refer to 

Section 3.5.1.1.3 Rack Layout for additional information. 
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Save Data to Database - Select (check) the Save Data to Database check box to 
default to save the test data to the database file specified in the System Properties, 
System Settings dialog box. 

Run Mode - The Run Mode group box allows the user to set up and have the 
software check for power. 

Enable Roll Over Test - Select (check) the Enable Roll Over Test check box to 
have the test monitored for roll over to stop the test when the roll over test 
conditions are met. If the check box is not checked, the test will NOT be 
monitored for roll over. 

Roll Over % Level - Enter the desired ending laser diode drive current of the 
characterization process for the diode being tested. 
Range: [any value] percent 

Minimum Power ( m m  - Enter the desired ending laser diode drive current of 
the characterization process for the diode being tested. 
Range: [any value] milliwatts 

Test Params - The Test Parameters group box allows the user to select what, if any, 
testing parameters are used during testing. The Bumin Step Test Pararns (if 
selected) are used to determine when a device has failed the test. See Section 
3.4.3.1.1.2.1 Burn Test Parameters - New Test for additional information. 

None - Select (fill-in) the None radio button to test the device(s) without - 
reference to any bum test parameters. 

Default - Select (fill-in) the Default radio button to use the default Bum Test 
Parameters during the device testing. 

OK - Select the OK button to accept the Defaults Burn-In Step dialog box. - 
Cancel - Select the Cancel button to close the Defaults Bum-In Step dialog box 
without accepting the test and step information. 

Amlv - Select the Apply button to apply the settings made at the Defaults Bumin 
Step dialog box. 
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3.6.2.1 .I Progressive Settings 
The Progressive Settings dialog box appears when the Progressive button is selected 
at the Burnin Step dialog box and allows the user to set the default settings for the 
Burn-In Step Progressive Settings. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 62 - Defaults Burn-In Step Progressive Settings Dialog Box 

Run Hours -Displays the default total run time through that test step. 

Time (Hours) - Enter the default total test time for the step. 
Range: [any value] hours 

Collect Int (secs) - Enter the default amount for how often (interval) points will be 
collected (collect points every - seconds). 
Range: [any value 2 IS] seconds 

Averape Int (secs) - Enter the default amount for how often (interval) the points 
collected are averaged and saved to the database (average points every - seconds). 
Range: [any value 2 151 seconds 

Char Int (mins) - Enter the default amount for how often the characterization test 
will be run during the combination test (run characterization test every - minutes). 
Range: 0 - 99999 minutes 

OK - Select the OK button to accept the Progressive Settings collection settings. - 
Cancel - Select the Cancel button to close the Progressive Settings dialog box 
without accepting the data collection information. 
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Characterize Step 
The Characterize Step dialog box appears when the Characterize Step tab is selected 
from the Defaults dialog box and allows the user to set the default characterization 
step parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

~rivileaes. 

Figure 63 - Defaults Characterize Step Dialog Box Tab 

Start 10 (mAl- Enter the desired default starting laser diode drive current of the 
characterization process for the diode being tested. 
Range: 0 - 6000 milliamps 

End 10 (mA) - Enter the desired default ending laser diode drive current of the 
characterization process for the diode being tested. 
Range: 0 - 6000 milliamps 

S t o ~  at POD - Select (check) the Stop at Pop check box to stop the device test once 
the power reaches the operating power. 
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Steps - Enter the desired default number of testing points (steps) that are stored and 
saved in the database for the characterization. 
Range: 2 - 1000 steps 

Sam~les  Per Ster, - Enter the desired default number of samples to be taken at each 
Step during the test. The software will take the number of samples entered at each 
step to determine an average value to display andlor plot. 
Range: 1 - 6 samples per step 

O~erating Po (mW1- Enter the desired default ending laser diode drive power of 
the characterization process for the diode being tested. 
Range: 0 - 10000000 rnilliwatts 

External Temr, (OC1- Enter the desired default temperature for the module to 
stabilize at before the characterization test can begin. 
Range: -90 - 200 degrees Celsius 

Disable External TEC - Select (check) the Disable External TEC check box to turn 
the external thermoelectric cooler OFF. 

Roll Over Test -The Roll Over Test group box allows the user to set up and have 
the software check for power roll over to determine if the test should be stopped 
prematurely when the device's power starts "rolling" over (with reference to a 
graphed test curve). When selected, the test will be checked for roll over when the 
following conditions are met: 

1) The power (Po) exceeds the Maximum Power setting. 

2) If the power (Po) drops below the Roll Over % Level (of Minimum Power). 

Once these two conditions are met, the test will stop for the device. 

Enable Roll Over Test - Select (check) the Enable Roll Over Test check box to 
have the test monitored for roll over to stop the test when the roll over test 
conditions are met. If the check box is not checked, the test will NOT be 
monitored for roll over. 

Roll Over O h  Level - Enter the desired roll over power percentage to be used 
during the roll over test. 
Range: [any value] percent 

Minimum Power (mW) - Enter the desired minimum power setting to be used 
during the roll over test. 
Range: [any value] milliwatts 

Test Params - The Test Parameters group box allows the user to select what, if any, 
testing parameters are used during testing. The Characterize Test Parameters (if 
selected) are used to determine when a device has failed the test. See Section 
3.4.3.1.1.1.1 Characterize Test Parameters for additional information. 
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None - Select (fill-in) the None radio button to test the device(s) without - 
reference to any characterization test parameters. 

Default - Select (fill-in) the Default radio button to use the default Characterize 
Test Parameters during the device testing. 

OK - Select the OK button to accept the Defaults Characterize Step settings. - 
Cancel - Select the Cancel button to close the Defaults Characterize Step dialog box 
without accepting the test and step information. 

Apply - Select the Apply button to apply the settings made at the Characterize Step 
dialog box. 

Burn-In Parameters 
The Bum-In Parameters dialog box appears when the Burnin Params tab is selected 
from the Defaults dialog box and allows the user to set the default burn-in 
parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 64 - Default Burn-In Parameters Dialog Box Tab 
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Relative Change - Enter the proper default Relative Change increase percentage 
andor decrease percentage for each of the parameters used to determine if the device 
passes or fails. The passffail calculations compare the present data reading to the 
first data reading of the present Burn-In test. If the parameter increases more than 
the Percent Increase value or decreases less than the Percent Decrease value, then the 
device fails. 

Max Po Chanee - Enter the desired default Relative Change increase 
percentage andor decrease percentage for the photodiode current. 
Range: [any value] percent 

Max 10 Change - Enter the desired default Relative Change increase percentage 
andor decrease percentage for the laser diode driver output current. 
Range: [any value] percent 

Max Im Chanee - Enter the desired default Relative Change increase 
percentage andor decrease percentage for the photodiode current. 
Range: [any value] percent 

Max Vf C h a n ~ e  - Enter the desired default Relative Change increase 
percentage andor decrease percentage for the forward voltage across the device. 
Range: [any value] percent 

Maximum/Minimum - Enter the proper default Maximum parameter value or 
Minimum parameter value for each of the factors used to determine if the device 
passes or fails during the burn-in test. If the parameter reaches more than the 
Maximum value or less than the Minimum value, then the device fails. 

Po - Enter the desired default Maximum andor Minimum passable value(s) for - 
the operating power. 
Range: [any value] milliwatts 

10 - Enter the desired default Maximum andor Minimum passable value(s) for - 
the laser diode driver output current. 
Range: [any value] milliamps 

Im - Enter the desired default Maximum andor Minimum passable value(s) for - 
the photodiode current. 
Range: [any value] milliamps 

Vf - Enter the desired default Maximum andor Minimum passable value(s) for - 
the forward voltage across the device. 
Range: [any value] volts 

OK - Select the OK button to accept the Defaults Burn-in Parameters. - 
Cancel - Select the Cancel button to close the Defaults Burn-in Parameters dialog 
box without accepting the relative change and maximum/minimum settings. 
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3.6.2.4 Characterize Parameters 
The Characterize Parameters dialog box appears when the Characterize Params tab is 
selected from the Defaults dialog box and allows the user to set the default 
characterization parameters. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

Figure 65 - Default Characterize Parameters Dialog Box Tab 

Relative Change - Enter the proper Relative Change increase percentage and/or 
decrease percentage for each of the parameters used to determine if the device passes 
or fails. The passlfail calculations compare the current characterization step to the 
previous characterization step. If the parameter changes more than the Percent 
Increase value or less than the Percent Decrease value, then the device fails. 

O~erating Im - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the photodiode current. 
Range: [any value] percent 
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Operating 10 - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the laser diode drive current. 
Range: [any value] percent 

O~eratine Vo - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the laser diode drive voltage. 
Range: [any value] percent 

Kink Power - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the power at which the kink in the 
characterization curve occurs. 
Range: [any value] percent 

Kink Current - Enter the desired default Relative Change increase percentage 
andlor decrease percentage for the current at which the kink in the 
characterization curve occurs. 
Range: [any value] percent 

Kink Voltage - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the voltage at which the kink in the 
characterization curve occurs. 
Range: [any value] percent 

Turn On Voltage - Enter the desired default Relative Change increase 
percentage and/or decrease percentage for the turn on voltage when the laser 
begins to lase. 
Range: [any value] percent 

Slope - Enter the desired default Relative Change increase percentage and/or 
decrease percentage for the slope of the characterization curve. 
Range: [any value] percent 

Series Resistance - Enter the desired default Relative Change increase 
percentage and/or decrease percentage for the series resistance of the device. 
Range: [any value] percent 

Threshold Ith - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the threshold current for the characterization 
curve (the point on the LI curve where the power curves sharply upward). 
Range: [any value] percent 

Threshold Vth - Enter the desired default Relative Change increase percentage 
and/or decrease percentage for the threshold voltage for the characterization 
curve (the point on the LI curve where the power curves sharply upward). 
Range: [any value] percent 

Maximum/Minimum - Enter the proper Maximum parameter value or Minimum 
parameter value for each of the factors used to determine if the device passes or fails. 
If the parameter reaches more than the Maximum value or less than the Minimum 
value, then the device fails. 
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opera tin^ Im - Enter the desired default Maximum and/or Minimum passable 
value(s) for the photodiode current. 
Range: [any value] milliamps 

Operatinp 10 - Enter the desired default Maximum and/or Minimum passable 
value(s) for the laser diode drive cunent. 
Range: [any value] milliamps 

Operating Vo - Enter the desired default Maximum and/or Minimum passable 
value(s) for the laser diode drive voltage. 
Range: [any value] volts 

Kink Power -Enter the desired default Maximum and/or Minimum passable 
value(s) for the power at which the kink in the characterization curve occurs. 
Range: [any value] milliwatts 

Kink Current - Enter the desired default Maximum and/or Minimum passable 
value(s) for the current at which the kink in the characterization curve occurs. 
Range: [any value] milliamps 

Kink Voltage - Enter the desired default Maximum and/or Minimum passable 
value(s) for the voltage at which the kink in the characterization curve occurs. 
Range: [any value] volts 

Turn On Voltaee - Enter the desired default Maximum and/or Minimum 
passable value(s) for the turn on voltage when the laser begins to lase. 
Range: [any value] volts 

Slope - Enter the desired default Maximum and/or Minimum passable value(s) 
for the slope of the characterization curve. 
Range: [any value] milliwatts/milliamps 

Series Resistance - Enter the desired default Maximum and/or Minimum 
passable value(s) for the series resistance of the device. 
Range: [any value] ohms 

Threshold Ith - Enter the desired default Maximum and/or Minimum passable 
value(s) for the threshold current for the characterization curve (the point on the 
LI curve where the power curves sharply upward). 
Range: [any value] milliamps 

Threshold Vth - Enter the desired default Maximum and/or Minimum passable 
value(s) for the threshold voltage for the characterization curve (the point on the 
LI curve where the power curves sharply upward). 
Range: [any value] volts 

OK - Select the OK button to accept the Defaults Characterize Parameters. - 
Cancel - Select the Cancel button to close the Defaults Characterize Parameters 
dialog box without accepting the test and step information. 
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3.7 View Menu Features 
The View drop down menu allows the user to view the desired controller in the table 
view section of the screen. The table view section displays the data and status of 
each slot and each device before, during, and after tests. 

NOTE 
This dialog box is available for users logged in with administrator or engineer 

privileges. 

3.7.1 Controller 1 (Controller 2, Controller 3, etc.) 
Select the desired controller from the View drop down menu to switch to that 
controller view. The number of controllers available on the View drop down menu 
depends on the number of controllers installed in the test system. 

3.8 Help Menu Features 
The Help drop down menu allows the user to view information about the software. 
Selecting About NLCS displays the version of the NLCS software currently running. 
The Help menu also allows the user to view the program log file that records the 
events encountered while the software is operating. 

3.8.1 About NLCS 
Select About NLCS to view the version and copyright information for the Newport 
Laser Control System software that is currently running. 

Figure 66 - About Newport Laser Control System Software Dialog Box 

OK - Select the OK button to close the About NLCS dialog box. - 
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Open Log File 
Select Open Log File to view the log file for the program. The Newport Laser 
Control System software records the time, date, and event details for all of the major 
events that occur while the software is running such as when the program is started 
and shutdown, when tests are started and stopped, and when an error or alarm 
condition occurs. The information is stored in the Newport.log file and can be 
viewed, edited, and printed using the Microsoft Notepad program that is 
automatically launched when Open Log File is selected from the Help menu OR 

when the Open Log File button 

Figure 67 - NewportJog File Viewed in Notepad 
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4. Software Operation 

4.1 Introduction 
The Newport Laser Control System (NLCS) software allows the operator to control 
the testing of the devices using a PC interface. The NLCS software is used to do the 
following: 

9 Maintain user profiles for security and integrity 
9 Set up and customize system properties for the rack system 
9 Set up, start, and monitor device testing 
9 View, graph, and save device test data 

The following table offers a quick summary of the typical order of operations for 
using the NLCS software: 

1 2. Start and Loain to software I Section 2.2.3 I 

1 4. Set Test Defaults I Section 3.6.2 and 4.7.2 1 

1 6. Create device test(s) I Section 4.7.2 1 

1 8. Select test I Section 3.5.2.3 and 4.7.5 I 

I 10. Graph andlor save test data Section 3.5.2.2, 3.5.3.2, and 1 4.5.2 I 
Table 2 - General Software Operations 

Some of the basic procedures and operations utilized in NLCS are provided in the 
sections that follow. For details on software screen features and functions, refer to 
Chapter 3 - Software Overview. 
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4.2.1 Change User Login Name 
Use the following procedure to change the logged in user while using the software: 

1. Select File I Login to display the Login dialog box. 

Figure 68 - Login Dialog Box 

2. Select the desired name from the Operator Name drop-down list box. 

3. Enter the proper password for the selected Operator Name. 

4. Select the OK button to accept the new login name and password. The software 
will take on the priyileges assigned to the operator selected. 

4.3 User Management 

4.3.1 . Add a User 
Use the following procedure to add a new user profile: 

1. Select Edit I User Manager.. . to display the User Manager dialog box. 

Figure 69 - User Manager Dialog Box - Add Button Highlighted 
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2. Select the Add button. 

3. At the Add User dialog box, enter the name (up to 32 characters) for the new 
user in the Name entry box. 

4. Enter the desired password (up to 32 characters) for the new user. Note that 
each character entered will appear as an "*" to maintain the integrity of the 
password. 

5. Select the appropriate user access level from the Privilege drop-down list box. 

Table 3 - User Privileges 

6. Select the OK button to accept the new user. The new user will now appear in 
the Users list box. 

Edit a User Profile 
Use the following procedure to edit an existing user profile: 

1. Select Edit ( User Manager.. . to display the User Manager dialog box. 

Figure 70 - User Manager Dialog Box - Edit Button Highlighted 

2. Select (highlight) the existing user profile to be changed from the Users list box. 

3. Select the Edit button. 
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4. Make the desired change(s) to the User Name (up to 32 characters), Password 
(up to 32 characters), and/or Privilege. 

1 Engineer 1 Set up tests, change slot properties, change device I 

Table 4 - User Privileges 

5. Select the OK button to accept the change(s) to the user profile. 

4.3.3 Delete a User 
Use the following procedure to delete an existing user profile: 

1. Select Edit 1 User Manager ... to display the User Manager dialog box. 

Figure 71 - User Manager Dialog Box - Delete Button Highlighted 

2. Select (highlight) the existing user profile to be deleted from the Users list box. 

3. Select the Delete button. The user profile will be deleted immediately from the 
Users list box. 

4.4 System Properties Setup 
Typically the computer is set up at the factory before the system is shipped. 
However, in the event that the system needs to be reconfigured (typically when 
installing a software upgrade), refer to Section 2.3.2 Software Setup to set up the 
parameters that will allow the system to operate properly. 
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Slot Properties Setup 
The following group of procedures presents instructions for common slot property 
operations. Typical slot operations include setting the slot properties, resetting the 
failed devices, and exporting the slot test data. Refer to Section 3.5.2 Slot for 
additional slot screen information. 

Set Slot Properties 
Use the following procedure to set the slot properties: 

1. Expand the System tree in the system view at the main screen to display the slots 
within (below) the system by selecting the "+" sign to the left. 

2. Right-click on the desired slot to display the slot drop-down menu. 

3. Select Properties ... from the Slot drop-down list to display the Slot Properties 
dialog box. 

Figure 72 - Slot Properties Dialog Box 

4. At the Temperature entry box, enter the desired temperature for the slot. 

5. Enter the desired numerical aperture (NIA) for the slot. 

6. Select the desired calibration data file for the slot from the drop-down menu. 

7. When complete, select the OK button to accept and utilize the new slot 
properties. 

Export Slot Data 
Use the following procedure to export (save) test data to a database file: 

1. Expand the System tree in the system view at the main screen to display the slots 
within (below) the system by selecting the "+" sign to the left. 

2. Right-click on the desired slot to display the slot drop-down menu. 
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3. Select Export Data ... to export test data to a specific locationldatabase file. 

4. At the Select Dataset dialog box, select (highlight) the dataset to be saved. 

Figure 73 - Export Data Selection Dialog Box 

5. Select the Export button to save the selected test data to a database file. 

6. Select the Save button. 

7. Select the database file where the test data will be saved. Enter a new name if 
desired. 

8. Select the OK button to complete the data export. 

Reset Failed Status 
Use the following procedure to reset the failed status for the slot devices: 

1. Expand the System tree in the system view at the main screen to display the slots 
within (below) the system by selecting the "+" sign to the left. 

2. Rightclick on the desired slot to display the slot drop-down menu. 

3. Select Reset Failed Status ... to reset the failed status of any devices in the slot 
so that they can be tested. 

4.6 Device Template Operations 
The following group of procedures presents instructions for adding, copying, editing, 
and deleting device templates. The device template can also be referred to as the 
serial number for the device type. This allows the device template to be easily 
associated with the devices themselves when 'loading' the devices for testing. Refer 
to Section 3.4.2 Diode Templates for additional Device Template screen 
information. 
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Add a New Device Template 
Use the following procedure to add a new device (diode) template: 

Select Edit I Diode Templates ... to display the Manage Device Templates 
dialog box. 

Figure 74 - Manage Device Templates Dialog Box - New Button Highlighted 

Select the New ... button. 

At the New Device Template dialog box, enter the desired name in the Template 
Name entry box. 

Figure 75 - New Device Template Dialog Box 

Select the Device Settings button to display the Diode Properties dialog box. 

Enter or select the desired laser andor TEC properties. Note that the TEC 
Properties tab will be available only if the Combo LDDITEC module type is 
selected. 

Select the OK button to accept the Diode Properties. 

Verify that the Template Name is correct. 

Select the OK button to accept the new device template. The new template will 
appear in the Device Templates list box. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



144 Chapter 4 Software Operation 

4.6.2 Copy a Device Template 
Use the following procedure to create a new device template by copying the 
information from an existing device template: 

1. Select Edit I Diode Templates.. . to display the Manage Device Templates 
dialog box. 

Figure 76 - Manage Device Templates Dialog Box - Copy Button Highlighted 

2. Select (highlight) the Device Template to be copied from the Device Templates 
list box. 

3. Select the Copy ... button. 

4. At the Copy Template dialog box, enter the name of the copied device template 
in the New Template Name entry box. 

Figure 77 - Manage Device Templates Dialog Box - Copy Button Highlighted 

5. Select the OK button to accept the new device template copy. The new device 
template copy will appear in the Device Templates list box. Refer to Section 
4.6.3 Edit a Device Template to change the template name or any settings. 
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4.6.3 Edit a Device Template 
Use the following procedure to edit the name or other parameters for a device 
template: 

1. Select Edit 1 Diode Templates ... to display the Manage Device Templates 
dialog box. 

Figure 78 - Manage Device Templates Dialog Box - Edit Button Highlighted 

2. Select (highlight) the test to be edited from the Device Templates list box. 

3. Select the Edit button to display the Edit Templates dialog box. 

4. At the Edit Templates dialog box, enter a revised Template Name and/or select 
the Device Settings.. . button to change the diode properties. 

Figure 79 - Edit Templates Dialog Box 

5. With all of the changes made, select the OK button to accept the revised device 
template. The revised device template will appear in the Device Templates list 
box. 
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Delete a Device Template 
Use the following procedure to delete an existing device template: 

1. Select Edit I Diode Templates.. . to display the Manage Device Templates 
dialog box. 

Figure 80 - Manage Device Templates Dialog Box - Delete Button Highlighted 

2. Select (highlight) the test to be deleted from the Device Templates list box. 

3. Select the Delete button to remove the selected template from the list. 

4. Select the Yes button to confirm the deletion of the template. The template will 
be removed from the Device Templates list box. 

Figure 81 - Delete Device Template Confirmation Dialog Box 
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4.7 Test Operations 
The following group of procedures presents instructions for common test operations. 
Typical test operations include adding a new test, copying a test, and deleting a test. 
Refer to Section 3.6.2 Defaults for additional Test screen information. 

Set Test Defaults 
Use the following procedure to set the default test parameters that initially appear 
when setting up a test: 

1. Select Test I Defaults ... to display the Defaults dialog box. 

Figure 82 - Test Defaults Dialog Box 

2. Select the Burnin Step, Characterize Step, Burnin Params, or Characterize 
Params tab to set the defaults. 

3. Set the default parameters. 

4. With all of the default parameters set, select the OK button to accept the default 
test parameters. 
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4.7.2 Insert (Add) a New Test 
Use the following procedure to add a new test: 

1. Select Test 1 New Test ... to display the New Test dialog box. 

Figure 83 - New Test Dialog Box 

2. Enter the name of the new test in the Test Name entry box. 

3. Select the Insert button to insert a new test step. 

Figure 84 - Insert New Test Step Dialog Box 
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Enter a new name in the Step Name entry box. 

Select the insertion point for the test step from the Insert At group box. The 
insertion point is relative to the other existing test steps. 

Select the Test Type for the new test step. 

If desired, select (check) the Generate Report after completion of this step 
check box. 

If generating a report after the step, browse to find or enter the report file name 
to be used. 

Select the OK button. 

10. Enter the proper parameters for the new test step. 

1 1 .  If desired or necessary, select the Test Pararns Edit button to enter or change the 
test step parameters. 

12. Select the OK button to accept the step parameters. The new test step will then 
appear in the Steps list box. 

1 3. Repeat Steps 3 through 12 for each new test added. 

14. With all of the tests and test steps entered, select the OK button to accept the 
new test information. 

Edit a Test 
Use the following procedure to edit an exiting device test: 

1 .  Select Test I Edit Test ... to display the Edit Test dialog box. 

Figure 85 - Edit Test Dialog Box 
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2. Select (highlight) the test to be edited from the list. 

3. Select the Edit button to display the Edit Test dialog box. 

4. Rename the test if desired. 

5. Insert, Edit, or Delete test steps by selecting the appropriate button. 

6. Once the changes have been made, select the OK button to accept the changes. 

4.7.4 Delete a Test 
Use the following procedure to delete an existing device test: 

1. Select Test 1 Delete Test ... to display the Delete Test dialog box. 

Figure 86 - Delete Test Dialog Box 

2. Select (highlight) the test to be deleted. 

3. Select the Delete button to delete the selected test. 

4. Select the Yes button to confirm the deletion of the test. The test will then be 
deleted from the list. 

Figure 87 - Delete Test Confirmation Dialog Box 

5 .  Select the Close button to close the Delete Test dialog box. 
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4.7.5 Start a Test 
Use the following procedure to set up and start a device test for a particular slot: 

1. Expand the System tree in the system view at the main screen to display the slots 
within (below) the system by selecting the "+" sign to the left. 

2. Rightclick on the desired slot and select Start Test.. . from the drop-down 
menu. 

Figure 88 - Start Test Dialog Box 

3. Load a device template, which appears in the "serial number" column, for each 
device position using one of the two methods below: 

Select the Load All. .. button to load the same device template for all of the 
devices in the slot. 

Select one position or a group of positions, and then select the Load... button. 
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4. At the Load Diodes dialog box, select (highlight) the desired template from the 
Diode Templates list box OR select the Manage ... button to set up andlor edit a 
device template. 

Figure 89 - Load Diodes Dialog BOX 

5.  Select the OK button to assign (load) the selected device template to the 
appropriate devices. 

6. Select (highlight) the desired test from the Tests list box OR select the Manage 
Tests ... button to set up or edit a device test. 

7. Select the desired appropriate fixture calibration file from the Fixture Cal drop- 
down list box. 

8. Verify that all of the information enteredlselected is correct. 

9. Select the Start Test button to start the device test. The test status will be 
displayed at the top of the slot table in the Table (Controller) View. 
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4.8 Open File Lon 
- - - - - -  

Use the following procedure to open and view the Newport Laser Control System 
log file: 

1. At the main screen, select the Open Log File button ( to open the Microsoft 
Notepad application to view the Newport.log file. 

2. View, search, save, andlor print the log file. 

3. Select File I Exit when finished. 

15:22:29 b5-11-00 : ---- ~rogra;  Shutdom ---- 
BB:88:28 b5-15-81 : ---- N e w  Log Started ---- 
12:47:31 05-15-bb : Start ing t e s t  'Other Test' or 
12:48:28 05-15-80 : Start ing t e s t  'Other Test' or 
tm:41:~9 95-16-00 : ---- Program Shutdow ---- 

Figure 90 - Log File 
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5. Database Management 

5.1 Introduction 
Test data can be saved in a database for easy storage and manipulation. The 
database allows the test engineer to easily sort and manage the large amounts of test 
data using a database application, Microsoft Access. 

5.2 Database Layout 
Figure 91 - Database Layout Diagram shows the layout of the database file 
created from the Newport Laser Control System software. 

Figure 91 - Database Layout Diagram 
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5.3 Database Parameter Descriptions 
- -  

Each test has one unique test record. Each device and test step type (Characterize, 
Burn-In, Combo Characterize, and Combo Burn-in) has one header record that 
contains common header information for the test performed on the device. However, 
Characterization tests and Combo Characterization tests have a corresponding 
CharHeader record for each device in the test that provides more specific 
information on the test step for the device. Burn-In tests and Combo Burn-In tests 
have a BurnHeader record for each device in the test that provides more specific 
information on the test step for the device. 

The data points for the tests are stored in the BurnData or CharData records. The 
Header ID ties the data to a device, test ID, and test type. When a test is complete, 
the Test In Progress field in the header record is set to 0. There are also calculated 
values that are stored in the CharHeader or BurnHeader records when the test 
completes. 

NOTE 
Fields listed as "Fields Not Used" are fields that are used by other Newport 

a~~ l icat ions  that use this database. 

5.3.1 Tests Table 
There is one test record per test with the following fields: 

I strversion I Version number of the software release that wrote this record to I 
I the database. 1 
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5.3.2 Headers Table 
There is one header record per test step with the following fields: 

I n S t e ~  I S t e ~  number of this test stea I 

I 1 Characterization test: time the test step finished. I 

5.3.3 BurnHeader Table 
There i s  one BurnHeader record per test step with the following fields: 

Fields Used 

I fit, I lo value set in the test procedure, used when running in I 

I I a Combo Test Step, this is set in the test procedure of 1 
I I combo test stem I 

I flolncreasePercent I lo Increase Percent specified in the Test Parameters for I 
I I the Test Procmdure . I 

I NflncreasePercent I Vf Increase Percent soecified in the Test Parameters for 1 

I 1 the Test Procedi ire . I 
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5.3.4 BurnData Table 
There is one BurnData table contains all the data points for the Bumin Test Step. 
There is one Bum Data record for each averaged point. The fields used in this table 
are: 

Fields Used 

-- 

M e r n a l l v t e  1 a V t e v a l u e  at this point (if there is an Internal 
I TEC). 1 

CharHeader Table 
There is one CharHeader record per Characterize test step with the following fields: 

Fields Used 

I nSteps ( Number of steps in the Characterize, set in the test I 

I ffemp I Internal temperature for the module, set in the test I 

I fSlooe I Slo~e. calculated at the end of the Characterize. I 

1 ExtTemp I External Temperature, set in the test procedure. . 1 
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CharData Table 
The Char Data Table contains all the data points for the Characterize Tests. There is 
one CharData record per each step with the following fields: 

Fields Used 

Im value at dwPoint. 
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6,' Technical Support 

6.1 Introduction 
This section contains information regarding obtaining factory service for the 
Newport Laser Control System (NLCS) s o h a r e .  

Trouble-Avoidance Tips 
The Newport Laser Control System software was written for easy and reliable use. 
However, some possible operating problems can be prevented by using the following 
tips and information: 

1. Do not use the front panel of an instrument while a test is running. 

Navigating through instrument menus while a test is running can cause the 
instrument to reset itself and interrupt the test. Restart the test or continue with 
the test if possible. If the test will not run correctly, contact the Newport 
Customer Support Team via the phone number or website address given in 
Section 6.4 - Getting Technical Support - Software. 

2. Do not change the settings in System I Properties ( GPlB Addresses or System 
( Properties I Rack Layout. 

These settings are made during the installation of the system and should not be 
changed without proper direction and/or support from Newport's Field Service or 
Customer Support. If the settings have been changed, contact the Newport 
Customer Support Team via the phone number or website address given in 
Section 6.4 - Getting Technical Support - Software. 

6.3 Getting Technical Support - Hardware 
To obtain information concerning factory service, contact Newport Corporation or 
your nearest Newport representative. For hardware, please have the following 
information available: 

> Instrument model number (on front panel) 
9 Instrument serial number (on rear panel) 
> Description of the problem 

If the instrument is to be returned to Newport Corporation, you will be given a 
Return Materials Authorization (RMA) number, which you should reference in your 
shipping documents as well as clearly marked on the outside of the shipping 
container. 
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Please fill out the service form, located on the following page, and have the 
information ready when contacting Newport Corporation. Return the completed 
service form with the instrument. 

6.4 Getting Technical Support - Software 
Since software can change drastically from one version to the next, refer to the 
software Release Notes for the latest tips and information. Information provided in 
the Release Notes takes precedence over information provided in this or any other 
previous manual version. 

Contact the Newport Technical Support for assistance if a problem or question 
regarding the operation of the Newport Laser Control System software should arise. 
You can contact the Technical Support Team by calling (800)549-4089 or via the 
following website: htt~:l/slo.new~ort.com/service. 
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Service Form 

Name RMA Number 

Company (NOTE: Please obtain Return Materials 

Address Authorization (RMA) number prior to return of item.) 

Country Date 

P.O. Number Phone Number 

ItemM Beina Returned: 
Model Number Serial Number 

Description 

Reason for return of goods (please list any specific problems) 

List all control settings and describe problem 

(Attach additional sheets as necessary) 

Svstem Diaaram: 
Show a block diagram of your measurement system including all instruments connected (whether power is 
turned on or not). Describe signal source. If source is laser, describe output mode, peak power, pulse width, 
and repetition rate. 
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Where is measurement beina ~erformed? 
(factory, controlled laboratory, out-of-doors, etc.) 

What input power line voltage is used? Variation? 

Input Power Frequency? Ambient Temperature? 

Anv Additional Information: (i.e. If any special modifications were made by the user, please describe 

below.) 
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User's Manual Addendum 

NOTE 
This User's Manual applies to Newport Laser Control System Software 
up through Version 2.74C for Newport Rack Systems that support GPlB 

communication and require the PD Calibrate software for device 
calibration. Portions of this manual may NOT be suitable for use with 

digital (high-density) rack systems. 

Contact your Newport Corporation representative for additional 
information regarding digital Newport rack systems. 
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1. Newport Laser Control System - PD Calibrate 
Software 

1 .I Introduction 
The Newport Laser Control System (NLCS) is a comprehensive characterization and 
bum-in system that consists of a rack of control equipment and a software application for 
controlling the equipment. PD Calibrate is included in the NLCS s o h a r e  package, and 
is used to calibrate the user devices to Newport's modular laser and temperature 
controllers. The software allows the user to setup and save calibration configurations for 
each device fixture in the rack system. 

1.2 Software Overview 
- - - - - - - - - 

PD Calibrate is installed as part of the NLCS software package that is included with the 
Newport rack system controllers. The s o h a r e  is a Windows 95, Windows 98, or NT- 
based application that calibrates the user's devices to Newport's equipment for data 
logging and data display of the laser drivers and TECs. The typical installation location 
for the PD Calibrate executable file is: 

c:\Program FilesWewportWewport Laser Control System\PD Calibrate.exe 

- 1.3 Safety Precautions 
Laser diodes are extremely sensitive to electrostatic discharge and current spikes 
(transients). Damage can result in reduced output power, shift in threshold current, 
changes in beam divergence, and ultimately failure to lase (LED-like output only). 
Newport Corporation precision current sources and controllers offer the most advanced 
laser protection features available, including power line filters, clamping current limits, 
and slow-start-up circuits. 

However, no instrument can protect against all conditions. 
Please observe these additional precautions to further protect your laser diode: 
+ ESD is the primary cause of premature laser failure. As a minimum, use anti-static 

wrist straps (grounded with 1 MQ resistor), anti-static floor coverings, grounded 
soldering irons, and grounded work areas. Ionized air blowers are also 
recommended. 

+ Laser diode leads should be shorted whenever the laser is transported or stored. 
+ Select a drive instrument with maximum current levels commensurate with the 

laser's operating current. 
+ If industrial loads are switched in or near your laboratory, use isolation transformers 

andlor surge suppresser power strips with your laser current source. 
+ Isolate your laser current h v e r  with a surge suppresser when using a common line 

with laboratory power supplies, soldering irons, or other electronic instruments. 
Avoid using such devices on the same surge suppresser as your laser source. 
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+ Make sure the all cables to the laser diode are securely fastened. Avoid "bundling" 
current source cables with other cables in your laboratory. 

+ Set current limit to appropriate levels, following the laser manufacturer's 
recommendations (or to just above the expected operating current). 

+ Avoid ground loops. 
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Control Software 

2.1 Software Operation Overview 

2.1 .I Starting the Program 
Select PD Calibrate from the Microsoft StartRrograms menu. Once the program is 
loaded, use the program to calibrate the equipment according to the sections below. 

NOTE: The NLCS software and PD Calibrate programs cannot run at the same time. 
Always close one program before starting the other program to prevent 
communication errors. 

2.1.2 Calibration Setup 
Following the procedure below, prepare the rack system for the components that 
need to be calibrated. All fixtures are calibrated in Slot 1 of the rack system and 
thus must be changed in and out of Slot 1 during the calibration process. 
Consult with the controller User's Manual for additional information. 

It is recommended that a calibrated device be placed in each location in the fixture 
(for example, sixteen known and calibrated devices in a sixteen device fixture), 
rather than move one known device from one device location to the next device 
location in the fixture. Filling the fixture with known devices will reduce the amount 
of time and potential for device damage associated with using one device only. 

1) Using accepted methods for that fixture and device combination, load the rack 
system fixture(s) with devices that need to be tested. Refer to the component 
User's Manual for details. 

2) Obtain the data sheets/specifications for each of the devices that are loaded in 
the fixture(s). Data should include the calibrated wavelength, temperature, 
current output, and power output. 

3) If necessary, start the PD Calibrate program. 
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Starting a Calibration Configuration File 
A fixture contains information for each device in a particular fixture. Calibration 
configuration files include current output values and power output values for all 
fixtures in a rack system. Once the information is entered and the devices are 
calibrated, the calibration data should be saved to a calibration file so that the NLCS 
software can then reference it later. Use the following steps to start a calibration 
configuration file: 

1) Refemng to Figure 1 - PD Calibrate Window, New File Creation, at the PD 
Calibrate window, select the Add Fixture button. 

Figure 1 - PD Calibrate Window, New File Creation 

2) Refemng to Figure 2 - Add Fixture Dialog Box, enter the fixture 
identification information: 

Figure 2 - Add Fixture Dialog Box 

a. In the NameISN entry box, enter the desired name for the fixture. 
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b. In the Number of Devices entry box, enter the number of devices found 
in that fixture. 

c. Select the OK button to continue. 

3) Repeat Steps 1 and 2 for each fixture that needs to be added to the calibration 
configuration file. 

NOTE: For advanced users, the fixture can be calibrated immediately after the 
fixture is added. See the Calibrating a Device Using PD Calibrate 
section for details. 

4) Once all of the fixtures are added, select the Save Configuration button to 
save the file: 

Figure 3 - Save As Dialog Box for Calibration File 

a. Using proper Windows file naming conventions, enter the desired name 
for the calibration configuration file in the Pile name entry box with a 
''.call' file extension. 

For example, enter "test.calW as shown in Figure 3 - Save As Dialog 
Box for Calibration File. 

NOTE: The ".calM extension must be typed in at the end of the file name 
in the entry box. The ".calU extension will not be entered 
automatically. 

b. Ensure that the Save as type is set to "Calibration files (*.cal)". 

c. Select the Save button to save the file. 

Calibrate the fixture according to the Calibrating a Device Using PD 
Calibrate section below. 
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2.1.4 Calibrating a Device Using PD Calibrate 
The PD Calibrate software is used to calibrate the devices in the fixture. Calibration 
configurations store the calibration information for each fixture and each device in 
the fixture. If the user is starting the program for the first time, add and save the 
fixture and device parameters according to the Starting a Calibration 
Configuration File section in this manual. Existing calibration configuration files 
have a ".calM file extension and are typically saved in the NLCS folder (c:\Program 
FilesWewportWewport Laser Control System). 

Calibrate the fixture according to the procedure below: 

Select the Open Configuration button to open an existing calibration 
configuration file. The saved fixtures for that file should appear in the Fixture 
window. 

Figure 4 - PD Calibrate Window, Opened Configuration 

Highlight the fixture to be calibrated by clicking on it in the Fixture window 
once with the left mouse button. 

Move the selected fixture to be calibrated to Slot 1 on the rack system. 

Select the Calibrate Fixture button to calibrate the selected fixture. 
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5) Refemng to Figure 5 - Calibrate Fixture Window Example, enter the 
appropriate parameters for the devices being calibrated: 

Figure 5 - Calibrate Fixture Window Example 

a. In the GPIB Addresses group box, ensure that the LaserICombo 
Controller entry box has the same GPIB address as the first LDD 
controller, which is typically " 1". 

NOTE: Since all fixtures must be calibrated in Slot 1, this GPIB address 
should remain the same throughout the calibration process. 

b. In the GPIB Addresses group box, ensure that the External TEC 
Controller entry box has the GPIB address of the TEC controller. 

c. In the Fixture Settings group box, enter the External TEC Setpoint 
temperature (software default temperature is 25 degrees Celsius). This 
should be the temperature at which the devices in the fixture were 
calibrated. 

d. In the Fixture Settings group box, enter the Wavelength (software 
default wavelength is 980 nanometers). This should be the calibrated 
wavelength for the devices in the fixture. 

e. If applicable, in the Fixture Settings group box, select (check - J)  the 
Use second photodiode input (dual photodiode systems) check box. 

This function should normally be checked unless the hardware only 
supports a single PD input. 

f. If testing butterfly devices and using combo LDDITEC controllers, in 
the Fixture Settings group box, select (check) the Internal TEC 
support check box. 
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g. If applicable, in the Fixture Settings group box, enter the Internal TEC 
Setpoint temperature (software default temperature is 25 degrees 
Celsius). This should be the calibrated temperature for the devices in the 
fixture. 

h. Select (check) all of the devices in the Test check column that should be 
calibrated. A check mark indicates that the device will be calibrated. 

i. Refemng to the device data sheets, enter the proper current 
specifications in the 10 (mA) column for each device. 

j. Refemng to the device data sheets, enter the proper current 
specifications in the Po (mW) column for each device. 

k. Verify that all of the calibration settings are correct. 

Select the OK button to start the calibration process for the fixture. Calibration 
will start for the devices in the fixture. 

Select the Save Configuration button to save the calibration information. 

If necessary, remove the calibrated fixture from Slot 1 

Place the calibrated fixture in its intended Slot in the rack system. 

Repeat steps 2 through 9 for each fixture that needs to be calibrated. 
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2.1.5 Exporting a Calibration Configuration File 
Calibration configuration files can be exported to a text file that can be viewed 
and/or printed using a word processing program. Use the following method to edit 
the calibration parameters for a fixture's configuration file: 

1) Export the text (.kt) file to the desired location: 

ODBC 3.0 
I d l x (  

Figure 6 - Save As Dialog Box, Configuration Export 

a. Using proper Windows file naming conventions, enter the desired name 
for the calibration configuration file in the File name entry box with a 
".txtl' file extension. 

For example, enter "test.txtW as shown in Figure 6 - Save As Dialog 
Box, Configuration Export. 

b. Ensure that the Save as type is set to "Text files (*.kt)". 

c. Select the Save button to save the file. 

2) Open a word processing program, Microsoft NotePad, or Microsoft WordPad. 

3) Open the saved text export file. 

2.1.6 Deleting a Fixture from a Configuration File 
Fixtures can be deleted easily from a configuration file at the PD Calibrate window. 
Use the following method to edit the calibration parameters for a fixture's 
configuration file: 

1) At the Fixture list box, select a fixture from the list by clicking once on the 
desired fixture. 

2) Verify that the correct fixture is selected. 

3) Select the Delete Fixture button. The fixture will be deleted immediately, 
without warning. 
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2.1.7 Editing a Fixture Setup 
The calibration parameters for the fixtures can be edited and then saved for future 
use. Use the following method to edit the calibration parameters for a fixture's 
configuration file: 

1) At the Fixture list box, select a fixture from the list by clicking once on the 
desired fixture. 

2) Select the Edit Fixture button. 

3) Refemng to Figure 7 - Edit Fixture Dialog Box, enter the new fixture 
information: 

Figure 7 - Edit Fixture Dialog Box 

a. In the NameISN entry box, enter the new desired name for the fixture. 

b. In the Number of Devices entry box, enter the new number of devices 
found in that fixture. 

c. Select the OK button to continue. 

4) Verify that the fixture has the new information in the Fixture list box. 

2.1.8 Editing Calibration Information 
Laser diodes can be calibrated at different wavelengths. The responsivity (calibration 
factor), output per unit input, is automatically generated for each device that is 
calibrated using PD Calibrate. The calibration factor is measured in Amps per Watt 
(AN) and is used to divide the wavelength to achieve the desired results for the 
device. 
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The NLCS software refers to the calibration factor for each wavelength that is stored 
in the PD Calibrate (PD Calibrate.ser) file. NLCS checks the calibration factor for 
the wavelength that is entered in the Diode Template information (see Figure 8 - 
NLCS Diode Properties, Laser Properties Dialog Box for details). Refer to the 
NLCS Software User's Manual for additional Diode Template information. 

Figure 8 - NLCS Diode Properties, Laser Properties Dialog Box 

Wavelengths and calibration factors for each device in each fixture can be inserted, 
deleted, andlor edited. Use the following method to edit the calibration parameters 
for each device: 

1) At the Fixture list box, select a fixture from the list by clicking once on the 
desired fixture. 

2) Select the Edit Devices button. 

3) Referring to Figure 9 - Device Edit Window, perfom the necessary changes 
to the devices using the buttons described below: 

Figure 9 - Device Edit Window 
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OK - Select the OK button to accept all of the device parameters. 
Cancel - Select the Cancel button to quit the device editing without 
applying the changes. 
Next Device - Select the Next Device button to advance to the next 
device for editing. 
Previous Device - Select the Previous Device button to recede to the 
prior device for editing. 
Insert - Select the Insert button to insert a new wavelength and 
wavelength factor for the current device. 
Edit - Select the Edit button to edit the currently selected (highlighted) 
device parameters. 
Delete - Select the Delete button to delete the currently selected 
(highlighted) device parameters. 

An example action for the Edit Devices box is: 

a. Select the Insert box. 

b. Referring to Figure 10 - Add Device Entry, Device Edit, enter the new 
desired Wavelength for the device. 

Figure 10 - Add Device Entry, Device Edit 

c. Enter the device factor in the Factor entry box. 

d. Select the OK button to continue. 

4) Once the devices are edited, select the OK button to complete the editing. 

5) Select the Save Configuration button to save the changes to the file. 

2.1.9 Setting the PD Response File Name in NLCS 
The Newport Laser Control System software uses factor parameters saved in the 
calibration configuration file for the rack system. Once all of the fixtures and devices 
are calibrated and saved, the file must be located for the NLCS software. Set the PD 
Response File Name to the location of the calibration configuration file. 

Use the following method to set the calibration configuratioa file location in the 
NLCS softwzrc: 
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Select the Close button to exit the PD Calibrate software. 

Select the Yes button to confirm exiting the program. 

Start the Laser Control System software from the Windows StartPrograrns 
menu. 

Select (highlight) the System icon in the upper left comer of the screen. 

Select Rack, System, and Properties to display the System Properties 
window. 

Select the System Settings tab. 

Referring to Figure 11 - NLCS System Properties, System Settings 
Window, enter the following location in the PD Response File Name entry 
box OR Browse to find the file location: 

c:\Program FilesWewportWewport Laser Control System\test.cal 

Figure 11 - NLCS System Properties, System Settings Window 
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4) Once the file location is entered, select the OK button to complete the change. 

Refer to the NLCS User's Manual for additional information on setting up 
NLCS. 

5 )  Select File, Exit, and Exit Application to exit the NLCS software and apply 
the changes. 

6 )  Start the Laser Control System software fiom the Windows StartPrograms 
menu. 
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