Measure any light source

Labsphere

illumia®Pro3
LED Characterization System

|

Simultaneous thermal,
optical, and electrical
characterization
of LEDs

The illumiaPro3 is an integrating sphere spectroradiometer
designed specifically for the testing and characterization

of high-power LEDs. With Labsphere’s powerful Integral®
software control, it’s a turnkey solution with embedded
routines that guide the user through industry test methods
and standards, yet completely flexible for research, * Total Spectral Flux
development, and quality inspection.

Measure:

* Luminous Flux

. . . * Radiant Fl
The 0.5 m integrating sphere spectrometer, coated with ! W

Labsphere’s Spectraflect® diffuse white coating, comes * Color Performance
standard with a 2m measurement geometry and is fitted * Wavelength Characteristics
with a thermal tech controller, industry-leading source  LIVT

meter, and Labsphere’s stray light corrected spectrometer,

for LIVT, pulsed modes, and DC testing of high-power LEDs. * Continuous and Pulse Mode

Control and Test

LM-85 Test Methods:

+ LM-85 Single pulse mode

+ LM-85 Continuous pulse mode
+ LM-85 DC mode

www.labsphere.com | sales@labsphere.com © 2023 Labsphere, Inc. All Rights Reserved PB-14087-000 Rev 07



Marc Southard
Integral «
< Default Project < System #1 x -
ESe TP L bl T I K r——————————————— > Colorimetry Graphs
¥ Systam Hardvare 5 oG  General Values - | s s (s Lo |
ardvare s e — prxew || K3
Lt Storion 1
Swesp Hardware 050
eyl o 5
easurament Geometey e s
s By oo o
+ System Galbraton Eadomatie
K. + Horscuture
0.0011
| Photosynthetic Photon Flux @5 (umc|  0.69
] S o
aseine Offset e T £ oo [ Frocosynnetc roton etcacy K, 6006
Cresed 1012018 131344 H e
i et 15 oous » GIE 1531 22 standard Observer
v Photometry Module: _ LabspherePM150 = > CIE 1964 10° Standard Observer
ctens ke E
Exermal || PuoAUx | Pz | pser & 0.0006] > e L0
& » G 1976 UGS
e 55 e
i > GiE 1960 Blackbody
[Dsfaut oUT source 0.0005] » CIE 1931 Spectral Locus.
s » Fcet ins
» Fetie 8n
» Power Supply: Keithley2425 0.0003 > CRI
¥ Poner Wete: s »cos
Voltage Range (V) 0 00002 v TM-30
Current Range (8) o m —
Disatleercs o o o
e pren | K2 350 0 e o s 0 1050 Rt w502
Wavelength(nm) Rin2 w57
oo o= B o
grasi |, (A L) B AN & |70 =
Selected 0 of 442 scans. Qe PRI N wen
B | oested Name I 7 I Average Calibration T Scan 10
|0 t2vecaons 15301 QT Hgh Avg w81 10 sisca SHSS10 Virual_SHS310_QTH" 1289
0 D 120ec2019 15:30:45 QTH High Avg. 8.1 100 sMs cal SMSS10 "Virtual_SMS510_QTH" 1288
| D 1pecors 15:30:30 QT Hgh Avg. o1 100 sws ca SHSS10 Virual_SHS510_QTH 187
0 D rpecns m02s QT Hgh Avg. 0.1 100 sus Gal SHSS10 Virual SHSS10_QTH" 1285
| O izvecaons 53002 Standard LeD QT Test s81 1 swsca SHS510 Virual_SHSS10_QTH" 1285

Integral Software

Included with the illumiaPro3 System, Integral provides a

powerful, yet easy-to-use menu-driven operating environment.

It allows users to control the LED temperature and operating

current and voltage at specified ranges. This control enables the
software to measure and characterize the device under test (DUT)
over a wide range of temperatures. The software simultaneously
collects electrical, optical, thermal and total spectral flux data
which is graphed and viewed on screen or can be exported for

further analysis.

Example: LIVT Standard Settings

‘ Sweep Settings x
@ Setup your sweep parameters
[ | e

DUT Settings

Power Supply Mode | [current (a) v|

Sweep Channel |

Output Current (A) | Min Max

Increment Current (A) | 0.000

Limiting Voltage (V) | 35.000

Limiting Voltage (-V) | 6.000

Soak Time (ms) | 0
TEC Settings

Target Temperature (C) | 25 30

Increment Temperature | 5

Tolerance | 0.25

Settling Time (sec) | 10

Spectrometer Settings

Integration Time (ms) | 985

Delay Time (ms) | 0
Save Settings

Autosave |
Start Cancel

Labsphere
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LED LIVT with illumiaPro3
Fully characterize LEDs with independent control and

test of forward and reverse voltage, LED drive current

and temperature, and lumens with illumiaPro3 LIVT

sweep features.

Measurement Functions:
« ILV @ constant T: step & control |, stabilize T, measure L &V

« VLI @ constant T: step & control V, stabilize T, measure L &I

« TLV @ constant I: step & control T, stabilize T, measure L &V

« TLI @ constant V: step & control T, stabilize T, measure L &I
« ILV/T: perform ILV @ constant T, step T and repeat at each T
« VLI/T: perform VLI @ constant T, step T and repeat at each T

Key: L =Lumens, V = Voltage, | = Current, T = Temperature

Example: LIVT Pulse Settings

‘ Sweep Settings

@ Setup your sweep parameters

DUT Settings

Power Supply Mode |

Sweep Channel |

Pulse Level Current (A) |
Increment Current (A) |

Bias Level Current (A) |

Pulse Width (ms) |

Duty Cycle (0to 1) |

Bias Compliance Voltage (V) |
Pulse Compliance Voltage (V) |

Pulse Soak (ms) |

TEC Settings

Target Temperature (C) |

Increment Temperature |

Tolerance |

Settling Time (sec) |

Spectrometer Settings

Integration Time (ms) |

Delay Time (ms) |

Save Settings

Autosave |

Min

25

Start

Current (A) v

Max
0.000
0.000

0.0
0.000
0.000
0.000

30

0.25

98.5

Cancel
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LM-85 Testing with illumiaPro3

The photometric measurement of high-power LEDs can be
difficult because they are highly sensitive to thermal operating
conditions. LED manufacturers normally use pulse operation,
however, highpower LEDs in actual lighting products, are
operating in DC and at much higher temperatures where their
photometric and colorimetric values tend to deviate significantly
from those at the room temperature condition. To assist users,
LED manufacturers make efforts to provide data on thermal
characteristics for higher operating temperatures; however,
because LEDs are usually binned by LED manufacturers for
their optical and electrical characteristics at Tj equal to 25 °C,
manufacturer data for higher operating temperatures is of
limited use. To address the issue LM-85 was created to provide
reproducible measurement methods of LEDs at a given junction
temperature in pulse or DC mode and provides the grounds for
the specification of LEDs at high-temperature conditions.

LM-85 describes the procedures to be followed and precautions
to be observed in performing accurate measurements of total
luminous flux, total radiant flux (optical power), total photon
flux, electrical power, luminous efficacy, color quantities, and
wavelength characteristics of high-power LEDs, including white
LEDs and single-color LEDs. It covers LED packages, including
those with multiple chips and remote phosphor LED packages.
It also covers LED arrays or modules including remote-phosphor
LED arrays or modules. IllumiaPlus3 guides users through LM-85
stabilization, electrical, optical, and thermal control for pulse
operation as well as steady DC operation of LEDs.

Integer Multiple Calculator for Pulsed Measurements

“ Integer Multiple x

@ Recommended Integer Multiple for the selected DUT Channel
Spectrometer Integration Time (ms)
98.5
Integer Multiple - Raw
37.07142857142857

Integer Multiple - Precision Limit
37.071

Suggested Integration Times (ms)
74143

111.214

Confirm

Labsphere
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LM-85 Settings

¥ LM85 Settings *

@ Define DUT stablization settings for DC-Mode operation

SMU Settings

Output Current (A)
0.000

Limiting Voltage (V)
0.000

Soak Time (ms)
0.000

TCM Settings

Temperature (°C)
25.00

Settling Time (s)
60 minimum

Tolerance (°C)
0.50 maximum

Start Cancel

LM-85 Routine Running (completed)

¥} LM-85 Routine

@ This routine stabilizes your DUT per LM-85

Starting Temperature (°C) 25.00

Measured Temperature (°C) 18.27

Forward Voltage (V=0) _
New Temperature (°C) _
Forward Voltage (Vr) _

DUT Test Results with the New Pulse Project Settings,
Frequency Metric, DC Metrics, and CPM Metrics

> o e
¥ DUT Channel 1 -
Target Voltage (V) - 1 W% Do
Target Current (A) 013 | W -
Voltage (V) 0.820512820) E Eﬁs
Voltage Limit (V) 35
Voltage Limit (-V) 6
Current (A) 0175
Current Limit (A) -

Current Limit (-A)

Remote Sense true
Soak Time (ms) -
Bias Level (V) -
Bias Level (A) 0
Pulse Level (V) -
Pulse Level (A) 0175
Pulse Width (ms) 0519
Duty Cycle (0to 1) 0.014
Bias Compliance (V) 35
Bias Compliance (A) -

Pulse Compliance (V) 35
Pulse Compliance (A)

Pulse Soak Time (ms) -

Pulse Frequency (Hz) 2697495183
DC Power (W) 0.143589743
DC Radiant Efficiency (@</P) 11.76298311(

DC Luminous Efficacy (Im/W)  |2877.617313]

CPM Radiant Flux 120.6459806|
CPM Radiant Efficiency sw,zuwgﬁ 0 Du 0 01 02 03 04 05 06 07 08
CPM Luminous Flux 29514.02372|
CPM Luminous Efficacy 205544.0938|
CPM Photon Flux 216.9969329]
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Ordering Information

Model Name: illumiaPro3 800-050

Order Number: AA-41000-050

The illumiaPro3 System includes:

+ 50 cm Light Measurement Sphere « Spectral Flux Standard and Absorption Correction Lamps
« CDS-800 Spectrometer « Integral Software

» Source Meter « Retouch 6080

« Temperature Controller « SMA Adaptor and Diffuser

+ ICM-500 Integral Control Module « Tool Kit

System Performance Specifications

illumiaPro3 System

Spectral Range: (calibrated) 350-1000 nm
Wavelength Accuracy: <+/-0.3nm
Integration Time: 40pusto5s*
Stray Light*: 0.2-1%

Source Meter (Detailed Specifications on Page 6)

Voltage Range: 200mW to 100V
Current Range: 1 pAto 10A
Temperature Control

TEC Temperature Range: +15°C to +85°C
Resolution and Adjustment Step: 0.01°C
Temperature Stabilizations: Polled every 5 seconds for + 2% of set values (default setting)
Temperature Stabilization Routine: Built into Integral

*Refer to Labsphere’s Component Datasheets for product performance specifications.
1. Stray light (Y-50 filter) is the average reported transmittance from 360 to 470 nm through a 500 nm cut-on filter.
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System Performance Specifications (cont.)

LM-85
Direct Current Method:
Continuous Pulse Mode:
Pulse Mode Characteristics:
Frequency:
Pulse Width :
Continuous Pulse Current:
CPM Calculation:

Synchronized DUT Measurements:

Integrating Sphere
Sphere Size:
Required Footprint:
closed
open
Sphere Weight:
Sphere Open Style:
Sphere Coating:
Spectraflect Coating Reflectance:
Total Number of Ports:
External DUT 21t Port Size:
Port Frame Reducer:
Lamp Size: (LM-79) 41t geometry
Max Port or DUT Area: (2m)

Linear DUT Dimension: (2/3 sphere diameter)

Internal DUT Surface Area: (2% Rule, LM-79)

Maximum Sphere Coating Temp:

Typical Luminous Flux Range

min
Tungsten Filament: 0.05
Cool White LED: 0.04
Warm White LED: 0.03
Blue LED: 0.05
Red LED: 0.03

Upper Range:

max
7500
7100
4500
300
800

Built into Integral

User selectable

Duty cycle 0-1

Output - based on the scan
10 ps - application specific

Integral will set the pulse (soak) time to 0 ms by default in sweep settings

Built into Integral

Has the capability of measurement synchronized with

the DUT current pulse through Integral

50cm

74.1cmx50.4cmx74.0cm
103.7cm x 89.9 cm x 74.0 cm
20k

Clam Shell

Spectraflect®

>97% (nominal)

6

15cm
15-2.5cm,15cm-2.5¢cm
<7 cmdia, 33 cm long (Max Recommended)
15 cmdia.; 71 cm?

33cm

157 cm (Max Recommended)
100°C

Ambient temperature can not exceed 100°C

Typical RGB LED Optical Power*

min (watts)
Red: 4.81E-4
Green: 1.26E-3
Blue: 1.01E-3

max (watts)

1.20E+1
3.15E+1
2.35E+1

Typical Warm White and Cool White LED Optical Power

min (watts)
Warm White: 4.07E-3
Cool White: 3.34E-3

*Subject to center wavelength and FWHM

Labsphere
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max (watts)

1.02E+2
8.34E+1
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Source Meter Specifications and Limits

Voltage Specifications

Source Measure?
Digitizer
Accuracy Accuracy Accuracy®
(23° + 5°C) (23° + 5°C) (23° + 5°C)
Max. DC 1 Year Noise (RMS) 1 Year 1 Year
Range Current | Resolution | =(% setting + volts) (<10 Hz) Resolution* | (% rdg. + volts) | =(% rdg. + volts)
200.0000 mV 7.35A S5uv 0.015% + 200 pv 1uv 100 nV 0.012% + 200 pv 0.05% + 1.2 mV
2.000000 V 735A 50 uv 0.015% + 300 pv 2w 1uv 0.012% + 300 pv 0.05% + 1.2 mV
7.000000V 7.35A 250 pv 0.015% + 2.4 mV 20 v 1uv 0.015% + 1 mV 0.05% +8 mV
10.00000 V 525A 250 pv 0.015% + 2.4 mV 20 wv 10wV 0.015% + 1 mV 0.05% + 8 mV
20.00000 V 420A 500 pv 0.015% + 2.4 mV 20 wv 10wV 0.015% + 1 mV 0.05% + 8 mV
100.0000 V 1.05A 2.5mvV 0.015% + 15 mV 100 pv 100 pv 0.015% + 5 mV 0.05% + 40 mV
Current Specifications
Source Measure?
Digitizer
Accuracy Accuracy Accuracys
(23° +5°C) (23° + 5°C) (23° +5°C)
Max. DC 1 Year Noise (RMS) 1 Year 1 Year
Range Voltage | Resolution | (% setting + amps) (<10 Hz) Resolution* | *(% rdg. + volts) | +(% rdg. + amps)
1.000000 pA 105V 50 pA 0.025% + 1 nA 40 pA 1pA 0.025% + 700 pA 0.05% + 4 nA
10.00000 pA 105V 500 pA 0.025% + 1.5 nA 40 pA 10 pA 0.025% + 1 nA 0.05% + 8 nA
100.0000 pA 105V 5nA 0.020% + 15 nA 100 pA 100 pA 0.020% + 10 nA 0.05% + 80 nA
1.000000 mA 105V 50 nA 0.020% + 150 nA 1nA 1nA 0.020% + 100 nA | 0.05% + 800 nA
10.00000 mA 105V 500 nA 0.020% + 1.5 pA 10nA 10nA 0.020% + 1 pA 0.05% + 8 pA
100.0000 mA 105V 5pA 0.020% + 15 pA 100 nA 100 nA 0.020% + 10 pA 0.05% + 80 pA
1.000000 A 105V 50 pA 0.050% + 750 pA 5 pA 1pA 0.050% + 500 pA 0.05% + 1 mA
4.000000 A 21V 250 pA 0.100% + 3 mA 25 pA 1pA 0.100% + 2.5 mA 0.10% + 5mA
5.000000 A 105V 250 pA 0.100% + 3 mA 25 pA 1pA 0.100% + 2.5 mA 0.10% + 5 mA
7.000000 A 735V 500 pA 0.150% + 6 mA 125 pA 1pA 0.150% + 5 mA 0.15% + 10 mA
10.000000 A7 735V 500 pA 0.150% + 6 mA 125 pA 10 pA 0.150% + 5 mA 0.15% + 10 mA

Optional Accessories and Services Ordering Information

Model Name
IP3-800-050

2PI-1-INT-650
2PI-3-INT-650
AUX-650

Service
Uncertainty:

Labsphere

Description

41 Kit for the illumiaPro3 0.5 meter sphere system

Includes the 41t post for 0.5 meter sphere,
SCL-650 Spectral Flux Standard, lamps post and socket,
and 41t measurement conversion baffles

Single Spectral Flux Standard

Set of 3 Single Spectral Flux Standards

Absorption Correction Lamp

Description

Order Number

AA-41001-050

AS-80003-100
AA-80003-101

AS-02986-650

Labsphere provides specimen Expanded Uncertainty of calibrated IllumiaPro3
and contributing parameters for set of DUTs, Labsphere can support customer
uncertainty analysis through our service options
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