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INTRODUCTION 

The Discovery Semiconductors Inc. thermo-electrically cooled 
Highly Linear Photodiode (HLPD®) Lab Buddy is a Turn-Key state-
of-the-art instrument that allows the customer not only to monitor 
but also control the bias voltage as well as the temperature of the 
HLPD®, either from the front panel or a remote serial computer 
interface. It also monitors the average DC photocurrent of the 
HLPD®. The Lab Buddy is powered from a power supply module 
supplied by Discovery Semiconductors, Inc. It provides a 
regulated +12 VDC voltage to the Lab Buddy. The Lab Buddy 
eliminates the possibility of an accidental damage to the thermo-
electrically cooled Highly Linear Photodiode (HLPD®). 

 

DIMENSIONS OF THE LAB BUDDY 

•  Height: 3.50 in     (  8.90 cm) 

•  Width: 8.25 in      (12.95 cm) 

•  Length: 10.75 in  (27.30 cm) 

•  Weight: 5.00 lb    (  2.50 kg) 
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UNPACKING 

Examine your Lab Buddy for any signs of shipping damage.  
Should any damage be apparent, notify the carrier immediately.  
Retain all damaged cartons. Liability for shipping damage rests 
with the carrier. 

 

WARRANTY 

The Lab Buddy is supplied with a limited 3 month warranty.  
During this time, Discovery Semiconductors, Inc. at its discretion 
will repair and replace any parts that have been found to be 
defective. Please contact Discovery Semiconductors, Inc. for 
prompt assistance in resolving any issues relating to the warranty 
or operation of the Lab Buddy. 

This warranty does not cover those situations involving product 
modification, tampering, misuse, or failure to follow the 
precautions as given in this instruction manual. 

SAFETY PRECAUTION: 
For reliable operation, the Lab Buddy should be 
powered before applying the optical input. 

If optical power is applied without the Lab Buddy 
fully powered, serious damage may result to the 
HLPD®. 
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FEATURES 

FRONT PANEL DESCRIPTION 

 
 
 
 

 
 
 
 
 
 
 

1. Optical Input: The digital front panel is fitted with a detachable 
DIAMOND optical connector for the device input fiber. The device 
input fiber end face is either polished flat or angled as selected by 
the customer. The DIAMOND connector can be easily removed 
without tools to allow quick and effortless cleaning of the input 
fiber end face.  
Tip: To prevent wear and tear of the optical connector, please use 
a patch cord between the Lab Buddy and your optical source. 

2. Overload LED: The red color LED will blink when there is optical 
power overload on Lab Buddy or in other words, an excessive 
optical power is applied to the device. In case of overload, 
attenuate the optical power that is being applied to the device 
installed in your Lab Buddy.  

3. Digital Display: The Lab Buddy front panel is equipped with a 
vacuum fluorescent display to display the actual bias, 
temperature, and photocurrent as well as the corresponding set 
points for the specific HLPD® device installed in the Lab Buddy.  
The bias voltage, temperature, and average DC photocurrent are 

3 

1 

2 
4 

5 
6 7 8 



 
Specifications are subject to change without notice. 
Confidential and Proprietary -- 2010 Discovery Semiconductors, Inc.   
All Rights Reserved                                                                      

8 

displayed in the units of Volt (V), degree Celsius (ºC), and 
milliampere (mA), respectively. 

4. Communication Status: The green LED on the front panel of 
Lab Buddy indicates the remote computer interface status and is 
illuminated whenever there is an on-going serial communication 
between the Lab Buddy and computer.  

5. RF Output: A type K1 or V2 RF output connector is provided on 
the digital front panel. Exercise special care when making a RF 
connection to this connector since over tightening may damage 
the connector permanently.  

Tip: A firm finger tight connection is sufficient for your tests and 
measurements.  

6. UP/DOWN Temperature Push-Buttons: The UP/DOWN 
temperature push-buttons set the HLPD® temperature. These 
UP/DOWN push-buttons work only when the SET push-button is 
simultaneously pressed. 
• Temperature Range: +10 ºC to +35 ºC 

• Temperature Resolution: 0.1 ºC  
7. SET Push-Button: The SET push-button not only allows the 

customer to view the set points but also allows the customer to 
change the set points for HLPD®

 bias as well as its temperature.  
In addition, pressing this button for more than 4 seconds will 
result in a Help Display.  See the Appendix for further details. 

8. UP/DOWN Bias Push-Buttons: The UP/DOWN bias push-
buttons set the HLPD® bias voltage. These UP/DOWN push-
buttons work only when the SET push-button is simultaneously 
pressed. 

• Bias Voltage Range: ~+4 VDC to ~+9 VDC 

• Bias Voltage Resolution: 0.05 VDC  

                                                           
1 The K-connector is a trademark of Anritsu Company.  
Barrel diameter is 2.92 mm. (compatible with 3.5 mm SMA). 
2 The V-connector is a trademark of Anritsu Company.  
Barrel diameter is 1.85 mm. (compatible with 2.4 mm from Agilent). 
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REAR PANEL DESCRIPTION 
 

 
 

1. Power Switch: The power switch is located on the rear panel 
of the Lab Buddy. It is a special locking type toggle switch that 
is designed to minimize the risk of an accidental removal of 
power during operation. To toggle this switch, simply pull the 
handle outward, and then change the switch position. Upon 
releasing, the switch will automatically lock in the new position. 

2. USB Connector: The USB connector (Type B) is provided to 
remotely operate the Lab Buddy through the serial computer 
interface (RS-232C via virtual COM port). The virtual COM 
port driver software is included in the package along with a 
USB Type A to Type B cable of 3 Feet (~1 m) in length. 

3. Power Supply Input: The LEMO power supply connector 
consists of a special locking mechanism for establishing power 
connection to the Lab Buddy. This prevents accidental 
removal of the power cord during operation.  

2 

1 
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POWER SUPPLY 
 

 

 

 

 

The Lab Buddy includes a power supply that will operate from 
your main AC outlet. Its specifications are as follows: 

• Voltage Rating: 100 − 240 VAC  

• Rating: 12V @ 2.5 A 

• Frequency: 50/60 Hz 
 
INSTALLATION AND OPERATION 

1. Make sure power switch is in the OFF position. 

2. Connect power supply cord to the rear panel, and plug it 
into a main AC outlet. 

3. Make the necessary RF connection of your test setup. 

4. Turn ON the power switch on the rear panel. Ensure that 
the Lab Buddy boots up and does the power on self test 
(~ 10 seconds), and that the digital front panel is active.  

5. Make the necessary connection of your optical test setup. 

6. Turn the optical power on in your test setup. 

7. To power down, remove the optical power and then 
perform the above steps in reverse order.  
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DRIVER INSTALLATION 

The Discovery Semiconductors, Inc. Lab Buddy controller is 
equipped with a standard RS-232C interface that is implemented 
in hardware as a Virtual Communication Port (VCP) over the 
universal serial bus (USB). This section shows how to preinstall 
the corresponding USB device driver on your computer before 
connecting the Lab Buddy to your computer.  

1. Insert the included Flash Disk into one of the PC’s USB ports. 
The “DSCDriverInstall.CMD” file is located in the root directory 
of your Flash  Disk drive as shown below: 

 
 

Double click on the “DSCDriverInstall.CMD” file. The following 
dialog box should appear: 
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2. When prompted, click “Next” to continue with the installation. 
The appropriate driver files will be installed on your computer 
as shown below: 

 
3. Click “Finish” to complete the driver installation.  

4. Lab Buddy device driver installation is now completed. 

5. At this point, please connect your Lab Buddy to the PC using 
the USB cable provided in the package. 

6. The Virtual COM Port address through which the Lab Buddy is 
now connected to your computer can be identified using the 
Windows Device Manager utility. To see the Virtual COM 
Port’s address, click to open the Ports (COM & LPT) section 
as shown below. The corresponding RS-232C port will be 
identified as a “USB Serial Port”. In this particular example, 
Lab Buddy has been installed on the COM4 port. The actual 
COM port address to be used for communication will vary 
depending on what other devices are installed on your 
computer using RS-232C interface. This COM Port address is 
required for programming your Lab Buddy.  



 
Specifications are subject to change without notice. 
Confidential and Proprietary -- 2010 Discovery Semiconductors, Inc.   
All Rights Reserved                                                                      

13 

 

The specifications of the implemented remote serial interface 
(RS-232C) are as follows: 
• Baud Rate: 57600 Baud 

• Start Bit: 1 

• Stop Bit: 1 

• Parity: none 

• Flow Control: none 
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LAB BUDDY GUI 

The LabBuddyControl software can be used to remotely control 
the HLPD® Lab Buddy. The software is passive – it does not 
attempt to change any experiment parameters unless commanded 
to do so by the user. On startup, LabBuddyControl will query the 
HLPD® Lab Buddy for its current settings and adjust its display 
accordingly. At this point, the software can be used for monitoring 
the status of the bias, temperature and photocurrent.  Monitoring 
occurs at a rate of 1 Hz; temperature and bias can be changed at 
any time via the use of a slider.  The status of the USB connection 
is also continuously monitored. LabBuddyControl can also be 
used to change the bias and temperature. Default power up 
settings can be modified via the “Save Settings” button. 

 
1. Temperature Control slider – use to set the Lab Buddy 

Temperature between 10 and 35 °C. 
 

2. Bias Control slider – use to set the Lab Buddy Bias 
between the minimum and maximum values as specified in 
the device data sheet (typically 4-9 VDC). 
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3. Lab Buddy Communication status – shows the status of 
the Lab Buddy’s USB connection. 

 
4. Lab Buddy Monitoring – continuous 1 Hz update of Lab 

Buddy bias, temperature and photocurrent. 
 

5. TEC status – shows the status of the TEC lock.  If the TEC 
goes out of lock, the Lab Buddy will automatically adjust to 
a safe operating region.  At this point, the status will show 
“Warning”, the Lab Buddy display will blink the temperature 
field and the “Clear TEC Warning” button will become 
active.  Clicking on the “Clear TEC Warning” button or on 
the “Set” button on the Lab Buddy will clear the 
temperature warning. 

 
6. Save Settings button – when pressed will cause the Lab 

Buddy to save its current temperature and bias settings to 
EEPROM.  The saved settings will become the new power 
on default values. 
 

COMMAND SET 

The Lab Buddy command set includes commands for querying the 
device ID, set points, and corresponding actual values. It also 
allows users to modify the set points for HLPD®  bias as well as its 
temperature. The following instruction set allows users to 
communicate with the Lab Buddy.  

1. *IDN? This command returns the device identity as a string of 
characters.  In this case, the string will be “DSC, HLPD Lab 
Buddy”. 

2. MEAS:IDC? This command returns the DC photocurrent in mA 
as a string of characters in the form XXXX. 

3. MEAS:BIAS? This command returns the actual bias voltage in 
Volts as a string of characters in the form XX.XX. 

4. MEAS:TEMP?  This command returns the actual temperature in 
ºC as a string of characters. 
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5. INP:BIAS XX.XX This command sets the HLPD® bias voltage in 
volts, where XX.XX is the real number represented as a string of 
characters.  The voltage resolution is 0.05V. 

6. INP:TEMP XX.X This command sets the HLPD® temperature in 
ºC, where XX.X is the real number represented as a string of 
characters. 

7. INP:BIAS? This command returns the bias voltage set point in 
Volts as a string of characters. 

8. INP:TEMP? This command returns the temperature set point in 
ºC as a string of characters.  

9. INP:BIAS:SAVE  This command will cause the Lab Buddy to 
save the current bias setting to EEPROM.  The saved value will 
become the new power up default setting. 

10. INP:TEMP:SAVE This command will cause the Lab Buddy to 
save the current temperature setting to EEPROM.  The saved 
value will become the new power up default setting. 

11. INP:TEC? This command returns the TEC status as a 
character.  A ‘0’ indicates that the TEC is locked; a ‘1’ indicates a 
TEC warning condition. 

12.  INP:TEC This command clears the flashing Lab Buddy 
temperature warning. 
 

TE COOLING FAILSAFE 
 
A “Peltier Effect” Thermo Electric Cooler ‘TEC’ is a temperature 
differencing device. With a given applied current, the maximum 
temperature differential between the TEC cold side and TEC hot 
side is limited. A typical TEC will be specified with a maximum 
temperature differential at a maximum set current. For this 
instrument box, this maximum set current is well above one 
ampere.  

The maximum amount of power in watts that can be transferred 
from the cold side is also specified. For a given operating current, 
the maximum temperature differential and maximum power 
transfer specifications cannot be simultaneously met. The TEC 
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maximum power transfer occurs with a minimum temperature 
differential, while the maximum temperature differential occurs 
with minimum power transfer (minimum heat load.)  

The circuitry for the temperature control loop receives a reference 
temperature setting. The loop drives the TEC to this temperature. 
The internal temperature sensor along with appropriate loop filter 
component selection and precision OpAmp maintain stable 
temperature control on the order of millidegrees.  The internal 
electronics are cooled with a temperature speed controlled fan.  

The firmware allows the user to select an HLPD® temperature 
between +10ºC to +35ºC. If the hot side gets too hot the loop will 
run out of drive and the temperature of the device will not be 
controlled. The real time read out on the front panel or PC GUI will 
show a slow departure from the selected temperature setting if 
there is an out of lock issue.  

If the Lab environment is too warm, or the fan input slots on the 
rear panel and/or the ventilation exit slots on the side become 
blocked, thermal run away can occur. The New Lab Buddy with 
adjustable temperature setting for the HLPD® has the 
following failsafe to prevent thermal runaway.  
The failsafe within the firmware uses a smart monitor of the set 
point and actual temperature by disregarding normal locking 
times. If the actual temperature diverges from the set temperature 
by more than a preset amount, then, after a predetermined time, 
the firmware will automatically select the set point higher by 5ºC 
and attempt a temperature relock. If the relock still cannot be 
obtained, another set point 5ºC higher will be tried. This will 
continue until a temperature loop lock will be obtained. The 
operation of this routine can be observed on the front panel and 
PC GUI. Since this out of temperature relock could randomly 
happen, the front panel display will blink the new actual 
temperature after the new temperature lock occurs. This alerts the 
user that the original set temperature has been automatically 
changed. At this point please check that no air flow 
obstruction has occurred. 
Simply pressing the SET button, or clicking on the Clear TEC 
Warning button on the PC GUI will cancel the alert (blinking 
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temperature).   At this point, the user has two choices. The first 
choice is to let the unit operate at this new setting.  The second 
choice is to change the temperature to a new set point. Usually, 
after the out of lock routine occurs and the unit has been checked 
to be clear of air flow obstruction, internal temperatures may have 
settled to reasonable values. For example, after about 10 minutes 
the temperature setting can be tried a few degrees above the 
user’s original selection. If there was no air flow obstruction, the 
lab environment may just be too warm for the coolest temperature 
selection.  These features allow the user to operate the unit near 
the coolest temperature for the environment with the confidence 
that thermal run away issues are accounted for automatically. 

 

HELP DISPLAY 

Pressing and holding the Front Panel SET button for 4 or more 
seconds will cause the Lab Buddy firmware to show a Help 
Display.  The Help Display contains the following Lab Buddy 
information: 

• Model Number 
• Serial Number 
• Optical Input Type (APC or UPC) 
• Firmware Revision 
• Fiber Type (Single Mode or Multi Mode) 

 
 
To access the Help Display: 

1. Press and hold the SET button for 4 seconds or more 
2. Release the SET button 
3. Use the Up and Down arrow buttons to scroll through the 

information fields 
4. Press the SET button again to exit the Help Display 
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LAB BUDDY GUI REQUIREMENTS 

The LabBuddyControl software has been tested on both 32 and 
64 bit versions of Windows 7 and Windows XP. 

 
System Requirements: 
 
• Operating System: Windows 7 or Windows XP (32 or 64 bit) 
• Microsoft .NET 3.5 Note 1 
• Processor: 400 MHz Pentium processor or equivalent 

(Minimum); 1 GHz Pentium processor or equivalent 
(Recommended) 

• RAM: 96 MB (Minimum); 256 MB (Recommended) 
• Display: 800x600, 256 colors (Minimum); 1024x768 high color, 

32 bit (Recommended) 
 
Note 1: An installer for .NET 3.5 is included with the Lab 
Buddy utility Flash Disk. 
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Regulatory Compliance: 
This product is EU directive 2002/95/EC (RoHS) compliant, with exemptions.   
This product is subject to the International Traffic in Arms Regulations (ITAR) of 
the Export Administration Regulations (EAR).  Export of these items to foreign 
persons or foreign entities inside or outside of the United States may require 
written authorization by the U.S. Department of Commerce or a valid export 
license by the U.S Department of State, Directorate of Defense Trade Controls.  
Violations of these export regulations may be subject to severe criminal 
penalties. 
 
Discovery Semiconductors, Inc. is an ISO 9001:2008 and ISO 14001:2004 
certified company. 
 
Notice: This document contains technical data that is subject to the International 
Traffic in Arms Regulations (ITAR) of the Export Administration Regulations 
(EAR).  Export of this technical data to foreign persons or foreign entities inside 
or outside of the United States may require written authorization by the U.S. 
Department of Commerce or a valid export license by the U.S Department of 
State, Directorate of Defense Trade Controls.  Violations of these export 
regulations may be subject to severe criminal penalties. 
 
This information is confidential and proprietary to Discovery Semiconductors, Inc. 
– all rights reserved.  This information shall not be duplicated or disclosed, in 
whole or in part, by any means, person or organization, for any purpose, without 
express written permission by Discovery Semiconductors.  Neither receipt nor 
possession of this data, from any source, constitutes such permission.  
Infringement of these data rights may result in criminal and/or civil liability. 
 

For additional information, please contact the following: 
 
INTERNET: www.discoverysemi.com 
ADDRESS: Discovery Semiconductors, Inc. 

119 Silvia Street, Ewing, NJ 08628, USA, 
Tel:  +(609) 434-1311, Fax: +(609) 434-1317 
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