Integrating Sphere Model 58158

Luminaire In-Line Model 58158-SC



v CHROMAUSA.COM

Chroma LED Lighting Test System
Model 58158 | 58158-SC

Integrating Sphere Model 58158

Simulates real AC test conditions and environments
and ideal for individual LED lamp testing.
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Luminaire In-Line Model 58158-SC

Mass production application: LED lamp, LED bulb,
LED bar, LED streetlight, and other luminaries.
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LED Lighting Test System - Integrating Sphere
Model 58158

e Simulate the real AC test condition and
environment

* Integrate AC, DC, and optical features test to
one platform
 Support DC test for AC LED

e Support dual-optical test module in one
platform (Integrating sphere or average
intensity) (optional)

* Support AC /DC LIV Analysis
* Offer standard light source for calibration

* Optional additional integrating spheres
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The Integrating Sphere

Total spectral radiant flux

Chroma 58158 AC/DC LED Integrated Test System o Stenderdlamp N
complies with AC LED Device National Standard and ~/ssrsnce sunaara, / retrnce st
designs under the guidelines of LM-79. The system ':..__ é % _,..:’ \ Q
integrates Chroma’s Programmable AC Power Source . .

Detector port
{cosine-
response)

Detector port
{cosine-
responsej

and Digital Power Meter, offering an accurate
simulation in an AC environment for measuring optical
and electrical parameters of AC/DC LED through a
friendly software interface.

Auxiliary
lamp O

Spectro-
radiometer

Specire-
radiometer

4 1 geometry 2 n geometry

Integrating spheres provide faster total luminous flux
measurement for LED lamp testing. The inside surface is
coated with a diffusely reflecting material which
guarantees complete integration and homogenization of
the emitted radiation. The integrated light is then
measured at the detector port to calculate net input light
powetr.
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n Sphere Sizing

Chroma’s 58158 LED Lighting Test System offers testing spheres in a range of sizes
for more accurate readings based on the size of the LED lamp and the lumen
range under test.

*Note images not to scale



n Sphere Sizing

Integrating Sphere Sizing, Application

Ootical Module 20cm, 30cm, 50cm Im 2m
P integrating sphere integrating sphere integrating sphere
* Bulb e 2’ for T8 /T5 tube e 4 or5 forT8/T5

e MR-16 *  Medium size tube
e PAR luminaire * Street Light
* Small size luminaire * Large size luminaire

Application Laboratory Laboratory Laboratory

Note: Customization for 3m integrating sphere

Luminaire
Under Testing




SPECIFICATIONS

Maodel

Measurement [tems
Optical Measurement liems

Elactrical Maasuremenit ltems
Optical Measurement

Phato Detector ‘Wavelength Range
Lumens Hange *1
Spactrometar Detector Type

Oiptical Fiber Connector
Lumen acowracy

CIExy accuracy

Lumen Repeatability

CIEwy Repeatability *2

Electrical AC Source

Output Rating-AC
Range/Phaza
Accuracy
Voltage Resclution
Line Regulation
Load Regulation
Max Current £ Phasa IS
p=ak
Electrical AC Meter
Range (W)
b Power Factor Accuracy *3
Harmionic Range
DC Measurement (Dptional)
COwrtput Voltage
Owrtput Current
Ripple and Moise
DC Power Supply Line Regulation
Load Regulation
Program Accuracy
Read back Accuracy
Others
Dimension (H x W x 09
Weight
Power Consumption
Operating
Software Support DC Source

CHROMAUSA.COM

u Chroma LED Lighting Integrating Sphere Specifications

58158

Lurmens: ], CRE(x i), CIE{utw), CCT CRI
Frequency, Real power P power factor PF,
%'D-}::Ipnuru Wf (Option)

SB0--T80NM
<5 000 Im {=5K Im optional)
2043 Pixels Linear CCD array (optional)

5MA 205
5%

+ 0004
+ 30

0001

SOOVA
150%/ 300N Auto
0.2%+0.2%F 5.
o
0.10%
0.20%
A28 (150V/300W)
2447128 (150300

1.5W=1EW iModel 66201] ; 1.5W=-10EW (Model 662032)
0005+ (0003/PFEHZ
250 order

054V (= 64V optional)
0=-3A [ 3A Opiicnal)

14060 uVrms & 14 mip-p £ < 1TmA
0007 % +4mV £ 0.071% + 300 U A
< G/ 0.01% + 3004 A
0.02% + 10mY £ U0 %+ Tmé
0.02% + 1MW /1 0ug 1 %+ TmA

1081 X 532 x 700 mm
100k g
00w
100240 WAL 50/60HZ

Chroma 6200P-300-8, Chroma 11200 [650V], Chroma 11200 (800Y), Keithley 243X Senes
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LED Luminaire In-line Test System
Model 58158-SC

e  Supports Mass Production LED Light
Applications: Light Bulb, Lightbar, Street Light
and other emitting source applications.

* High-speed Testing
*  Flicker, Spatial Distribution Measurements

e  Optical Power Distribution Tests

* Compact Size / Small foot print compared to
integrating sphere

* Integrates with conveyor systems

* May be provided as a complete automated
solution
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Test Capability

*  Optical Power characteristic:

* Lm, Im/w, Flicker, Optical spatial distribution
*  Color characteristic:

* ClExy, Duv, CIEU’V’, CCT, CRI, R9 and
Wavelength Spectrum related items

*  Power characteristic:
* AC mode: Power, Power factor (PF), THD
* DC mode: Forward voltage
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n Unique LED Luminaire In-Line Test System

Traditionally, LED lighting manufacturers generally have employed
luxmeters as their production line test equipment. However, these
devices typically result in large measurement errors and thus cannot
assure reliable shipping quality.

An alternative is to exclusively use integrating spheres for testing
purposes. While integrating spheres solve this measurement problems
and are extremely accurate in measurement readings and perfect for
individual LED testing, they require manual setup and implementation;
thus are not ideal for a production line style of testing.

Integrating spheres also require larger space and have higher
cost requirements. Because most manufactures can only adopt
this testing practice for smaller sample sizes of their LED line,
the market at any given time contains an uneven distribution of
quality of LED lamps.

Chroma’s 58158-SC LED Luminaire In-Line Test System resolves
both these inaccurate data readings, as well as automating the
entire process.
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n Unique LED Luminaire In-Line Test System

LED tube nvdne test module

'

LED budb inkne test module

Chroma's unique LED luminaire inline test system

The design concept of Chroma LED high
speed measurement module is to combine
several large size detectors and add up the
luminous flux obtained by each detector to
calculate the total flux of LED light.

This design not only overcomes the short
coming of previous inconvenient
measurement for total flux by conventional
integrating sphere, it also implements the
inline test on production line. Chroma is
able to provide a fully automatic production
line that covers both quality and
productivity.

Chroma uses an unique LED lamp optical measurement technology to develop the automated test
system which suits all kinds of LED luminaries. In addition to saving substantial space, the test speed
could be up to 10,000 pcs per day while the measurement performance could also reach integrated
sphere level. Through this unique LED lamps testing technology, the product yield distribution is
identified clearly, the material cost is reduced in a timely manner, the product competitiveness is
enhanced, and the personnel and material waste is lower.




H In-Line Production Test Applications

LED In-Line Bulb Measurement
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T8/T5 In-Line Light Bar Measurement
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n Fully Automation with Pre-Burn

O Test LED lamp in initial, steady state

O Over 10K pcs throughput per day

Chroma’s 58158-SC LED Lighting In-line Test System focuses on production line testing. In
addition to basic measurement, automation integration, measurement data collection and
analysis, and automatic calibration, this system has become the standard regarding
specifications and equipment which highlights the advantages of product application on
production line level.

13
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u LED Tube Solutions

Key Features:

Semi-automatic loading

Auto Pass/NG binning

6 sec/pcs high speed test cycle time
Flicker measurement

JEL 801 optical power distribution
reorganization

Lk wheE

S o T o e T P I
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n LED Lighting Test System — In-Line Bulb Module

Suitable for different kinds of LED lamps

Flexible and scalable equipment

Easy to integrate with other automatic systems to

increase test speed, reduce measurement cost on

production like automation

O Special module is used to measure luminous flux for
multiple sizes or arbitrary shapes of LED lamps

O Specific modules just larger than the DUT (LED lamp)

ooU

The core techniques of this test equipment are not only optical and electrical measurement, but also
spatial distribution and "flicker" measurement characterizations.

Chroma’s In-Line Bulb Module uses solar cells as optical detectors, which surround the LED lamp for
measuring luminous flux via response spectrum. This test equipment also uses the measured
parameters from solar cells- such as the angle between the cells and the luminaire- to calculate the
distribution of the optical field of the LED lamp. This test system also incorporates the high-speed
response and distribution of solar cells to measure the flicker of the LED lamp.
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Spatial Distribution Measurement

Omnidirectional lamp in base-up position

180° 27 >
p At loast 5% ‘\
of total flux (Im) n *  435°

~

Measurements
ppeated in vertcal
fanes 45° and 90°
from mital plane

: Lummous intensity (cd) at

~ : > any angle in the 0°-135°
Ry : i ¢ zone shall not differ from
N R e it o the mean mtensay for the

. e entire 0°-135° zone by

more than 20%

Energy Star requirement

Optical Fibers
Opt (ﬂ'FIDE[;I N \ ptical Fibe

S gy -
Solar (,._,,‘,Ill’s;’ '1//

Solar coll 4

L
-
-

Solarcell )

16 JEL 801 requirement

350180 B

Solar Cell 3
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n Flicker Measurement

e To measure flicker — log the optical waveform in
time domain

e In Chroma’s method, the optical waveform can be
logged properly to check the flicker problem

Valtage (V) & Optical
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Optical Waveform

/ A (M AXIMUM VALUE)

Ll-—'—'—'-' OME CYCLE v——r-l

Percent Flicker = 100% x (A-B) / (A+B)

Flicker Index = Area 1/ (Area 1 + Area 2)

IES has defined two metrics

Periodic waveform reference
for traditional flicker metrics
Source: IESNA Lighting Handbook, 9t Edition
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n User Friendly Software Interface

Luminaires Optical Power THD, Flicker & Wavelength
Distribution Analysis Measurement

Relatrve Fhue

Flicker Analysis Spectrum Analysis: CCT, Optical Power Distribution
CRI, Duv, Etc...

18
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;8 Chroma LED Luminaire In-Line Test System Specifications

SPECIFICATIONS
Measurement Items
Optical Measurement ltems lum%\é[ﬁr;‘i]ﬁ.alé’;‘u'ft éﬁlgr’ IEM;‘J']HM.
Vdc, e, Vrms, Vpeak+, Vpeak-,
Irms, Irmis+, lrms-, Inrush current,
Frequency, Real power P,
Electrical Measurement ltems reactive power VAR,
apparent power VA,
poweer factor PF, energy,
THD (current and voltage), Vf, If

Optical Measurements

‘Wawelength Range 380 ~ TBO nm
Fhats Detector Lumens Range *1 1~ <5000 Im
Detector Type 2048 Pizeels Limear CCD array
‘Wavelength Range 350-780 nm
Slit 100 um
Spectrometer Resolution (F&WHM) 38 nm
Integration Time 1.2 ms~ 10 sec
Dynamic Range (Single scan) 2xi0*
Fiber Optic Connector SMA 905
Electrical AC Source
Owutput Ratimg-AC 500 VA ~ 36 KVA
Range/Phase 150 W / 300V f Auto
Accuracy 0.2% + 02% F5.
Resolution 0av
Vola ) .
ge Distortion I::'%E'FKHEE fﬁ%ﬂg A%’
Line Regulation 0.10%
Load Regulation 0.20%
RMS I2AS20AN50V/300V)
e Peak 192 A/ 96 A (150 V/ 300 V)
Range/Phase DC, 15~1 KHz
Frequency Accuracy 0.15%
Harmonic-Imter Harmonic Stimulation Bandwidth 2400 Hz
Dimensions [HxWxD) 1081 x 532 x 700 mm
Additional Systermn Information :\Ir;e\vlcg\e':tl:unsumptiun 13?:3':3
Electrical Requirerments 100 - 240V VAC 50 f 60 HZ
Chroma 52958, Chroma 6200P-300-
Software Supported DC Sources Chroma 11200 {850'V), Chroma 11200 (300 V), Kei:%ley 243X Series
Electrical AC Meter
Range 1504 300 / 500 Vo (CF = 1.6)
AC Voltage Accuracy 0.1%-+0.05%" KHZ of rdg + 0L08% of mg
Input Resistance ™
Range SHUNTH:02/2/8/20Ams (CF=2@02/2/8 A CF=4 @ 20 A)
AC Current SHUNT L:0.01 f0.1 /0.4 / 2 Arms (CF = 4)
Accuracy "2 SHUNT H : (0.1% + 0.05%*KHz) of rdg + 0.12% rdg
SHUNTL & 204 : [0.1%-+0.05%*KHz) of rdg + 0.25% mg
Range [W) 1.5 W ~ 10 KW, 24 ranges
SHUNT H : [0.2% + 0.1%*KHz + (0.3 / PF) %*KHz] of rdg + 0.2% of rdg
Power Accuracy *3 SHUNT L & 20 A = [0.2% + 0.1%*KHz + (0.3 / PF) %*KHz] of rdg + 0.33% of rdg 300 Vx 0.01 A
Range : 0.2%aof rdg + 7 mW
Power Factor Accuracy "4 0.006 + (0.003 / PF) KHz
Hammonic Range 2~ 50 order
19 Note *1:  Base on 60cm TE/TS light bar test futture. Total power test fixtures will be different by luminaires

Note *2:  The current accuracy applies temperature range 23 £ 1°C for 0.01 A 0.2 A (CF = 2). For all other current ranges, the spec. applies under 23 + 5°C
Mote *3:  The 300V x 0,01 A range is usually used to test Mo-load condition of UUT
Mote *4:  The PF specification applies only when the signals are higher then 50% of the selected voltage and current ranges.



=
O
<
<
n
=
<
=
O
0 d
A=
O

i
e
¢

lhay
wliny

(.

Systems Solutions



