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CITILED.

The Light Engine

Product Nomenclature
CLL166 - A 088 B8 - 30 3 M1F9-2701

[1] (2] 81 4 [3]

[1] Product shape CLL166
“\ [2] Die count 88
[3] Nominal CCT 3000K
/ 7 [4] Chromaticity range 3-step MacAdam Ellipse
[6] CRI(Ra) Min.80

1. Introduction

1-1. Product Description

COB+ is the new type of LED package AC-Driver emtbed in the standard COB(Chip on Board) package.
COB+ does not require AC/DC converters associatddather standard COB types.

1-2. Features
*Mechanical Dimensions : 32.0x25.0x1.7 (mm)
- Package Structure . Ceramic Base Chip on Board
- Ceramic Base . material AZ214T (Certificate Number42@05-E356524)
- Reference Assembly : By Holder + M3screw, Thermatipductive glue
- CRI (Ra) : Min.80, Min.90
-Nominal CCT : 2,700K, 3,000K, 4,000K, 5,000K ( CRAjRBOMin. )
2,700K, 3,000K, 4,000K ( CRI(Ra) 90Min.)
« Chromaticity Range . 3-step MacAdam Ellipse, the eerdfers to ANSI C78.377:2011.
* Thermal Resistance : 2.5C/W
*RoOHS compliant
Copyright © 2010 CITIZEN ELECTRONICS CO., LTD, All Rights reserved.
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2. Performance Characteristics

2-1. Electro Optical Characteristics

( Vop=230V[RMS], Tc=25C )

. L Thermal
Luminous flux Power Dissipation
Nominal | CRI (Ra) P Power Factol| Resistancy
Product cord (Im) (W) .
CCT Rj-c
Min. | Typ.| Min. Typ. [ Max [ Min.| Typ.[ Max | Min.| Typ.| (c/w)
CLL166-A088B8-273M1F9-ZC | 2700K 80 - 1,802 2,120 - - 19.4 225 09 - 25
CLL166-A088B8-303M1F9-ZC | 3000K 80 - 1,938 2,280 - - 19.4 225 09 - 25
CLL166-A088B8-353M1F9-Z( | 4000K 80 - 2,027| 2,385 - - 19.4 225 09 - 25
CLL166-A088B8-403M1F9-Z( | 5000K 80 - 2,040| 2,400 - - 19.4 225 09 - 25
CLL166-A088B8-503M1F9-ZC | 2700K 90 - 1,573 1,850 - - 19.4 225 09 - 25
CLL166-A088B8-273H3H3-Z0Y  3000K 90 - 1,636 1,935 1 1 196 .522 0.95 - 25
CLL166-A088B8-303H3H3-Z0Y  4000K 90 - 1,748 2,090 1 1 196 .522 0.95 - 25
Notes :
1. The tolerance of measurement at our testerrigriaus flux +/-10%, Chromaticity (% y ) +/-0.085d Ra +/-1.
2-2. Absolute Maximum Ratings
Parameter Symbol Rating Unit
Input Voltage Vop 264.0 VI[RMS]
Power Dissipation Py 25.8 W
Operating Temperature Top — 30~ +60 C
Storage Temperature Tst —40 ~ +100 C
Case Temperature T 85 C *1
Junction Temperature Tj 150 C *2
Insulation Voltage Vis[RMS] 1.5 kv
*1. Refer to 3. Mechanical Dimensions for Tc measuwgnt point.
*2, T| = TC + R‘C >< Pd
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2-3. Chromaticity Characteristics

(Tc=25C)
Oval par ameter
. Nominal Center Paint Bllipse
Color Region ceT (x y) Maj OraAXIS MIﬂOI’bAXIS Rotation Angle
0
2700K (0.4577, 0.4098) 0.00774 0.00411 57.28
) 3000K (0.4339, 0.4032) 0.00834 0.00408 53.17
3-step MacAdam ellipse
4000K (0.3818, 0.3796) 0.00939 0.00402 54.00
5000K (0.3446, 0.3551) 0.00822 0.00354 59.62
* Color region stay within MacAdam 3-step ellipserh the chromaticity center.
* 0 is the angle between the major axis of the ellpse the x-axis, and a and b are the major andrreiaimi-axes of an ellipse.
(Ref. IEC 60081:1997 AnnexD)
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3. Mechanical Dimensions

Umnit : mm

Tolerances unless otherwise specified : +/-0.3
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4. Characteristic Curves

4-1. Forward Voltage Characteristics/ Temperature Characteristics

Forward Voltage vs. Relative Power Dissipation
Tc=25C
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4-2. Optical Characteristics
Spectrum : CRI(Ra) 80Min.
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4-2. Optical Characteristics (continued)

Radiation Characteristic
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5. Reliability

5-1. Reliability Test

Test Item

Test Condition

Continuous Operation Test

Vop =230 VIRMS] T;=25C X 1000 hours

Vop= 230 VIRMS] Tj=150C x 1000 hours

Low Temperature Storage Test

T,=-40 C x 1000 hours

High Temperature Storage Test

T4=100 C % 1000 hours

Moisture-proof Test

Ta=60 C , 95% RH x 500 hours

Thermal Shock Test

-30 C x 30 minutes — 85 C x 30 minutes , 100cycle

5-2. FailureCriteria

( Tc=25C )
Measuring ltem Symbol Measuring Condition FailureCriteria
Forward Voltage W Vop =230 VIRMS] >Ux1.2
Total Luminous Flux v Vop =230 V[RMS] <§x0.8

U defines the upper limit of the specified charastiEs. S defines the initial value.

Note : Measurement shall be taken between 2 howd<24 hours, and the test pieces should be
return to the normal ambient conditiofterethe completion of each test.
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6. Packing Specification

6-1. Packing

An empty tray is placed on top of a 5-tier tray ethcontain 30 pieces each.
(Smallest packing unit: 150 pieces)

A label with product name, quantity and lot numisgulaced on the upper empty tray.
Tray (Dimensions: 310 x 210 x 12 mm/ MaterialedHically conductive PS)

310 Unit : mm

210

Product 30pcs/tray
Example of indication label
1. TYPE Q1 1L166-A088B8
2. P.No. (Cutomer's P/N)
3. Lot No.
CUSTOMER eg. 1 545001
TYPE < G-k _kokokokokoeok s ( 1 ) (1) (2) (3)
P.NO - ko — ( 2 ) . .
Lot No - st —(3) (1) Last digit of the year 15:year 2015
Qty = = (4) (2) Production month 4 :April
Note: October, November and December are miatigl X,Y and Z.
CITIZEN ELECTRONICS CO.,LTD. (3) CE's control number
4, Quantity
Copyright © 2010 CITIZEN ELECTRONICS CO., LTD, All Rights reserved.
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7. Precaution

7-1. Handling with care for this product

-Both the light emitting area and white dam over light emitting area is composed of resin matsrial
Please avoid the resin area from being pressedssil, rubbed, come into contact with sharp mathl n
(e.g. edge of reflector part) because the funcpenformance and reliability of this product

are negatively impacted.

-Please be aware that this product should not dotoeontact with any other parts

while incorporating in your lighting apparatus auy other products.

7-2. Counter measure against static electricity

-Handling of this product needs countermeasuremsigstatic electricity

because this is a semiconductor product.

-Please take adequate measures to prevent amyestatiricity being produced

such as the wearing of a wristband or anti-stdtees when handling this product.

-Every manufacturing facility in regard to the puatl (plant, equipment, machine, carrier machine

and conveyance unit) should be connected to granddolease avoid the product to be electric-charged

7-3. Caution of product assembly

-Regarding this product assembling on the heat #ird<recommended to use thermal conductivity
glue or grease, and please optimize the assembdbjitmns according to

the specifications of the thermal conductivity gbregrease.

Please don't fix this product on Heat sink by scdinectly to prevent breaking ceramic substrate.

In addition, please don’t press with excess stwesthe product while the assembly.

And, the surfaces of thermal conductivity glue mrage, should be kept clean,

therefore please remove pollution, fluid and oiltbe surfaces.

-Roughness, unevenness and burr of surface nelgativeact thermal bonding

between the product and heat sink and increasetteratal resistance between them.

Confidence of thermally and mechanical couplingveetn the product and heat sink might be confirmed
by checking the mounting surface and measuringdlke temperature of the product.

-Heat sink should be covered under the yellow raséa locating on the side of center light emittinga
because it generates heat as same as emitting area.

opyright © 2010 CITIZEN ELECTRONICS CO., LTD, All Rights res
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7-4. Thermal Design

-The thermal design to draw heat away from the LED junction is onitistl parameter

for an LED illumination system. High operating temperatures dtEi®junction adversely affect
the performance of LED’s light output and lifetime. Therefore BB ljunction temperature should
not exceed the absolute maximum rating in LED illumination system.

-The LED junction temperature while operation of LED illuminatiortesysdepends upon

thermal resistance of internal LED package (Rj-c), outer thlenesistances of LED package,
power loss and ambient temperature. Please take both of the tHesigal specifications

and ambient temperature conditions into consideration for the settiniyiofydronditions.

-For more information, please refer to application note "Thernssidgement".

7-5. Driving Current

-Stable full rectified AC Voltage is recommendedaasapplying driving voltage to this product.
-Electrical transient might apply excess voltageess current and reverse voltage to the product(s)
They also affect negative impact on the producths)efore please make sure that no excess voltage,
excess current and reverse voltage is appliecetpribduct(s) .

7-6. Electrical Safety

-This product is not designed, intended or suiténeise in equipment without ESD or surge protecti

-Please use dedicated measurement system for biiglye AC to measure voltage of this product diyect

-This product itself is designed to cover UL requients that may apply on the final product. however

the UL certification still needs to be granted!as final product level which is depending on theige structure,
materials used and how the LED is placed and firgte final product. Therefore please confirm &leal safety
and dielectric in final product.

-Component failures can be caused by excessivagelt

-Discharge before handling this product.

-ESD sensitivity of this product is over 1000V (edon IEC61000-4-2).

CITIZEN ELECTRONICS €O., LTD. CITI
1-23-1, Kamikurechi, Fujiyoshida-shi, Yamanashi, 403-0001, Japan Micra Hiuman
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7-7. Recommended soldering Condition (Thisproduct is not adaptable to reflow process.)

-For manual soldering

Please use lead-free soldering. Soldering shathpiemented using a soldering bit at a temperdawer than 380C,
and shall be finished within 5 seconds for one land

No external force shall be applied to resin parfevboldering is implemented.

Next process of soldering should be carried owrafte product has return to ambient temperature.

-For soldering correction

Regarding soldering correction, above conditioraldie applied.

Contacts number of soldering bit should be witkiiteé for each terminal as a correction.

* Citizen Electronics cannot guarantee if usagesers these recommended conditions.
Please use it after sufficient verification is @rout on your own risk if absolutely necessary.

7-8. Eye Safety

-The International Electrical Commission (IEC) pabéd in 2006 IEC 62471

"2006 Photobiological safety of lamps and lamp systé which includes LEDs within its scope.
When sorting single LEDs according to IEC 6247iait all white LEDs can be classified
as belonging to either Exempt Group (no hazardjisk Group 1 (low risk).

-However, Optical characteristics of LEDs suchaiant flux,

spectrum and light distribution are factors thég¢etfthe risk group determination of the LED,
and especially a high-power LED, that emits lighttaining blue wavelengths,

might have properties equivalent to those of Risup 2 (moderate risk).

-Great care should be taken when directly viewimd.BD that is driven at high current,

has multiple uses as a module or when focusingighewith optical instruments,

as these actions might greatly increase the hdagraur eyes.

-It is recommended to regard the evaluation ofdst@pne LED packages as a reference

and to evaluate your final product.

7-9. Thisproduct is not designed for usage under the following conditions.

If the product might be used under the followingditions, you shall evaluate its effect

and appropriate them. In places where the prodightm

-directly and indirectly get wet due to rain anddbiplace with the fear.

-be damage by seawater and/or at place with the fea

-be exposed to corrosive gas (such as ClI2, H2S, SB%, NOx and so on) and/or at place with the.fear
-be exposed to dust, fluid or oil and/or at pladththe fear.

-be put in the enclosed space with halogenatedautes and/or gas (such as Br, Cl and so on).

opyright © 2010 CITIZEN ELECTRONICS CO., LTD, All Rights res
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8, Warranty

(1) CITIZEN ELECTRONICS guarantees the term of thkability test results and elementary
substances of the supplies to be within the seditions.
Please note that any accident/damage that occurgycar because of usage that deviates
from the conditions contained in the specificatians not warrantable.
(2) Although CITIZEN ELECTRONICS will deliver prodtg of quality assured by the terms included
in these specifications, incorporation in actuathiaes, lifetime in actual use
and another quality shall be confirmed sufficieftjycustomers.
Customers are responsible for ensuring qualitytamdeet the specifications such as with
regard to the security / the performance to statwlaf safety / reliability of the finished product.
(3) The use of this product is intended for usednagal electronics such as business machines,
communication equipment, audio-visual equipmentisiediold electrical appliances and measurementake\adc.
(4) If this product is considered to be used in mgpilons where high reliability is required and
failure or malfunction have a direct influence amtan life or health such as aerospace instrumesdiaal
equipment, atomic energy control devices and s@l@ase contact Citizen Electronics beforehand.

©

Action for failed product

(1) If afailed product is found, action shall b&ena after consultation between both sides.
However, in cases where it is obvious that theveaiefailed product is attributed to
CITIZEN ELECTRONICS, action will be limited to pradt replacement delivery.

(2) When a failed product is returned, the failunempomenon should be specified in writing and attech
CITIZEN ELECTRONICS will review the condition prortip and report the result to the customer.

10. Others

(1) All matters of this product's quality with regao the customer are mentioned in these spedditat
and any matters which are not mentioned in theseifsgations in items stated prior to receipt sthadke efficacy.
(2) When a question occurs about the contents skthpecifications, please contact
CITIZEN ELECTRONICS.
In addition, if there is any discrepancy in the temts of these specifications, both sides shaldilgan
the matter with gentlemanlike discussion.
(3) Please do not conduct any actions equal to sevengineering such as the disassembling or
the analysis of this product without CITIZEN's pé&sion.
Please contact CITIZEN directly without disassemdpin any way if a failure is found in this product
(4) If this product is not returned within three Weafter this specification has been published,
it is judged that the contents have been accepted.

CITIZEN Micro HumanTech is a registered trademariCibizen Holding Co., Japan.
CITILED is a registered trademark of CITIZEN ELECDRICS CO., LTD. Japan
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11, Use of this product

1)

@)

®)

(4)

®)

(6)

This document is provided for reference purpasdg so that CITIZEN ELECTRONICS' products arediss
intended. CITIZEN ELECTRONICS neither makes warienbr representations with respect to the accuvacy
completeness of the information contained in tioisuinent nor grants any license to any intellegwaperty rights or
any other rights of CITIZEN ELECTRONICS or any thjparty with respect to the information in this dowent.

All information included in this document such @roduct data, diagrams, charts, is current siseofiate this
document is issued.

Such information, however, is subject to changdeuit any prior notice.

Before purchasing or using any CITIZEN ELECTRONI@&ducts listed in this document, please conflimlatest
product information with a CITIZEN ELECTRONICS' saloffice, and formal specifications must be exgeanand
signed by both parties prior to mass production.

CCITIZEN ELECTRONICS has used reasonable camimpiling the information included in this docunhdout
CITIZEN ELECTRONICS assumes no liability whatsoef@rany damages incurred as a result of erromyassions
in the information included in this document.

Absent a written signed agreement, except agged in the relevant terms and conditions of satgproduct, and to
the maximum extent allowable by law, CITIZEN ELEGDRICS assumes no liability whatsoever, includingheut
limitation, indirect, consequential, special, ccidental damages or loss, including without limidat loss of profits,
loss of opportunities, business interruption arss$ lof data, and disclaims any and all express pligshwarranties
and conditions related to sale, use of produdihformation, including warranties or conditionsroérchantability,
fithess for a particular purpose, accuracy of infation, or no infringement.

Though CITIZEN ELECTRONICS works continuallyitaprove products' quality and reliability, productmn
malfunction or fail. Customers are responsiblecfmmplying with safety standards and for providinigguate designs
and safeguards to minimize risk and avoid situationwhich a malfunction or failure of a producutsbcause loss of
human life, bodily injury or damage to propertyliuding data loss or corruption.

In addition, customers are also responsible fogrd@hing the appropriateness of use of any infoionatontained in
this document such as application cases not orly evialuating by their own but also by the entirstem.

CITIZEN ELECTRONICS assumes no liability for custers' product design or applications.

Please contact CITIZEN ELECTRONICS' sales offfggou have any questions regarding the infornrationtained
in this document, or if you have any other inqusrie

CITIZEN Micro HumanTech is a registered trademariCiaizen Holding Co., Japan.
CITILED is a registered trademark of CITIZEN ELECDRICS CO., LTD. Japan

CITIZEN ELECTRONICS CO., LTD. CITI
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@ CITIZEN ELECTRONICS CO,, LTD. shall not be liable for any disadvantages or
damages resulting from the use of technical information or data included in this
document or the impaossibility of download and use, responsibility for the cause of
lawsuit or any other damages or losses.

@ This technical information or data shall be provided ‘as is' to users and CITIZEN
ELECTRONICS CO,, LTD. does not guarantee the absence of error or other defects
in this technical information or data, conformance of this technical information or
data to specific purpose, this technical information or data or its use will not
infringe the rights of users or third parties or any other content.

@ CITIZEN ELECTRONICS CO.,, LTD. reserves the right to make changes to technical
information or data without notification.

nformation contained in this document such as sentences,

photographs and images is subject to copyright, and is protected by law.
Unless it is for "duplication for private use” or "quotation” under copyright law,
any duplication or diversion of this information without permission of

CITIZEN ELECTRONICS CO., LTD. is prohibited by law.

CITIZEN and % are trademarks or registered trademarks of CITIZEN HOLDINGS CO., LTD. JAPAN.
CITILED isatrademark or a registered trademark of CITIZEN ELECTRONICS CO., LTD. JAPAN.
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o —

CITIZEN ELECTRONICS CO., LTD.

1-23-1, Kamikurechi, Fujiyoshida-shi, Yamanashi, 403-0001, Japan
Tel. +81-555-23-4121
http://ce.citizen.co.jp

Requests / Inquiries
inquiry@ce.citizen.co.jp

Website for LEDs for lighting
http://ce.citizen.co.jp/lighting_led/jp/ 16
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