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Xitanium

LED driver

Datasheet

Xitanium FULL Prog LED Xtreme drivers
Xi FP 75W 0.3-1.0A SNLDAE 230V $240 sXt

Xitanium FULL Prog LED Xtreme drivers

Philips Xitanium Full Programmable LED drivers are specifically designed to deliver the highest performance, protection and configurability.
The portfolio offers both central and standalone dimming protocols further increasing the energy savings and CO2 reductions achieved with
LED lighting. The Xtreme technology ensures maximum robustness and protection combined with a very long lifetime.

In this product family Philips introduces new drivers in a stretched form factor with state-of-the-art features, which offer high value for both
OEM customers and end-users. The products can replace the existing programmable outdoor LED drivers and will bring significant
improvement in programming, assembly into a luminaire and electrical performance. One of the key features is SimpleSet®, an easy and fast

way to configure the driver in a production environment, without the need to power the driver.

Benefits Features Application

» Ultimate robustness, offering peace of mind and lower » SimpleSet”, wireless configuration interface « Road and street lighting
maintenance costs » High surge immunity (CM/DM) » Area lighting

 Fully programmable LED-drivers designed for the new « Long lifetime and robust protection against moisture, vibration and temperature o Tunnetlighting
digital and connected lighting world » Configurable operating windows (AOC) & [ndustrial lighting

« Extended diagnostics via SimpleSet” and MultiOne « Multiple control interfaces: DALI, LineSwitch, AmpDim

« Easy to design-in, configure and install for insulation Class » Autonomous dimming via integrated DynaDimmer

1 and Class 11 applications » Suitable for central DC operation (DCemDim)
* Energy savings through high efficiency and via multiple ® Thermal protection for LED module {MTP)
dimming options « Constant Light Output {CLO)

» Adjustable Start-up Time {AST}
* Adjustable Light Output (ALO)

e End-Of-Life indicator (EOL)
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Electrical input data

Specification item Walie Unit Condition
Rated input voltage range 202...254 Yar Performance range
Rated Input vel 230 Ve
Rated input frequency range 47...63 Hz Performance range
Rated input current 0.37 @ rated output power @ rated input voltage
Max. input current 0.4 A N @ rated output power @ minimum performance input voltage
Rated input power 82 w @ rated output power @ rated input voltage
Power factor 20.98 @ rated output power @ rated input voltage
Total harmonic distortion £7 % @ rated output power @ rated input voltage
Efficlency 292 % @ rated output power @ rated input voltage
Rated input voltage DC range 186...250 Ve Performance range, external DC-rated fuse required
Rated input current DC range 203 Age T Performance range
Input voltage AC range 198...264 Vac Operational range, see MainsGuard graph
Input frequency AC range 45...56 Hz Operational range
Ik vol 168...2735 Yo Operational range
Standby Power {TD) 045 W
isolation input to output Doulbie
Electrical output data
Specification item Value Unit Condition
Regulation method Constant Current
Output voltage 35,.,108 Yo
Onkpurt voltage max. 140 Y tage at open load
Output current A
Output current win programmable 204 A
Dutput eursent min dimming 70 A o )
Ouiput curvent tolerance x3 %
Output current ripple LF g4 % Ripple = peak / avel
Output current ripple HF 815 % N o o
Output power i W o -
Electrical data controls input
Specification item Value Unit  condition
;Z—O:trol me‘t_m)—cl——‘ . AmpDim, DALI, Dynadimmer, I { Output currer;i amplitude dimming
LineSwitch single-step f
Dimming range 10...100 ;6 DALI acc, IEC62386-101, -102 Ed. 2.0; LineSwitch: Vlow: < 160Vac
Vhigh: 170 ... 264Vac
Galvanic Isolation . Double
Logistical data
Specification item Value

Product name
Order code
Logistic code 12NC
EAN3

Pieces per box

Y I

¢ Xi FP 75W 0.3-1.0A SNLDAE 230V 5240 sXt

Sl

| 8718696481456200

{ 9290 009 62506

8718696481479
10

NI TIAL V5220 <Xt
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Wiring & Connections

Specification item Value Unit Condition

Input wire cross-section ©.5..2.5 mm? WAGOR04, saltd / stranded wire
12...20 AWG WAGOS04, solid / stranded

Input wire strip length 10...11 mm

Output wire cross-section 0.2...1.5 mm? WAGO250 (3.5 mmy, solid / stranded wire
16...24 AWG WAGO0250 (3.5 mm), solid / stranded wire

Output wire strip length 8.5..9.5 mm

Dimming wire cross-section 0.2...1.5 mm? WAGO250 (3.5 mm), solid / stranded wire
16...24 AWG WAGO250 (3.5 mm)}, solid / stranded wire

Dimming wire strip length 8.5..9.5 mm

Maximum cable length 2500 mm CISPR15: between driver and LED module

Magximum NTC output cable length 0.6 m

EQUI

LED

—LED +
— LED -
— NTC SIG

Line —
DRIVER — NTC COM
Neutral — L DALI

LineSwitch — |— DALI
Insulation
Insulation fains EQUI LED + HWi'C LineSwitch DALY
Mains Doulsle Doulle NA Basic
EQUI Double Basic Double Daulble
LED + NTC Double Basic Double Doulle
LineSwitch NA Deuble Double Rasic
DALl Basic | Double Double Basic

9 itk { I TAE 230V 5246 ©n November 2017



Dimensions and weight

Specification item Value Unit Condition

Length (A1) | 240 mm

Width (B1) | 59.7 mm

| . +
Width (B2} I 42.9 | mm
Height (C1) |a7.8  mm |
! |

Fixing hole diameter (D1) |45 mm ‘

Fixing hole distance (A2) | 226 | mm

Weight | 650 gram |

i 1 Bl
c1
Al -
A2
D1} F
B2
Operational temperatures and humidity
Specification item Value ! Unit Condition
Ambient temperature -40...455 i °C Higher ambient temperature allowed as long as Tcase-max Is not
. exceeded.
Tcase-max 85 : °C Maximum temperature measured at Te,e-point
Tease-life 75 °c Measured at Tyse-point
Maximum housing temperature 130 °c In case of a fallure
Relative humidity ; 10...90 % Non-condensing
Storage temperature and humidity
N D . ] one
Specification item ; Value Unit . Condition
chiameeis Ul 4

Amblent temperature , -40...485 °C i
Relative humidity 5..95 {% ! Non-candensing
1r% Xi FT 75W 0 3-1.0A SNLDAF November 2017



Lifetime

Specification item [ Value Unit Condition
Driver lifetime ! 100,000 hours Measured temperature at Teye-point is Tease-life.
Maximum failures = 10%
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Programmable features
Specification item Value Remark Condition
Set output current (AOC) Programmable, SimpleSet See Design-in guide. Default output current: = 700 mA
LED module temperature derating (MTP) Yes
Constant Lumen Over Lifetime {CLO} Yes
DC emergency dimming (DCemDIM) Yes Default AOC: 15%. EOF(x) range: 10 ... 60%
Diagnostics Yes
Adjustable Light Output (ALO) Yes
Ampdim Yes
LineSwitch single-step Yes
Adjustable Start-up Time (AST) Yes i
Integrated Dynadimmer Yes 5-step, light turn-off possible
End Of Life indicator Yes |
Features
Specification item Value Remark Condition
Open load protection ‘ Yes Automatic recovering
¢e

Short circuit protection ; Yes : Automatic recovering
Over power protection ‘Yes ' Automatic recovering
Hot wiring . No
Suitable for fixtures with protection class tand il per IEC60598
Over temperature protection driver - Yes Automatic recovering
Overheating protection Yes Automatic recovering
Certificates and standards
Specification item Value
Approval marks {CB/CCC/CE/ENEC/RCM/ TISI / VDE-EMV / VDE-S
Ingress Protection classification ! 20
EXA XiFP 7SWO 04 SNEDAE & K240 <t November 2017



Inrush current

Specification item Value Unit Comdition
Inrush current kst 46 A Input voltage 230V
Inrush current Ty 250 s [nput voltage 230V, measured att S0 lysay
Drivers / MCB 16A type B =11 pcs
B MCB Rating Relative number of LED drivers
B 10A 63%
B 13A 81%
Ipesk B 16A 100% (stated in datasheet)
Twidth B 20A 125%
B 25A 156%
C 10A 104%
—_— ] C 13A 135%
€ 164 170%
€ 204 206%
[ 254 260%

Driver touch current / protective conductor current

Specification item ] Value Unit Condition

Typical touch current {ins. Class H) <0.45 mA peak Acc. IEC61347-1. LED module contribution not included
Typical protective conductor current (ins. Class ) | <0.3 l mA rms . LED module contribution not inciuded

Surge immunity

Specification item Value Unit Condition

Mains surge immunity (diff. mode) 6 kv L-N, Ls-L, Ls-N, acc. IEC61000-4-5. 2 Ohm, 1.2/50us, 8/20us
Mains surge immunity (comm. mode} T 8 o kv 1/N - EQUI, Ls - EQUL, acc-.‘IEC61000—4—5. 12 Ohm 1.2/50us,8/20us
Control surge immunity (diff. mode) h 1 kv DALI - DALL, acc. IEC61000-4-5. 2 Ohm, 1.2/50us, 8/20us
Control surge immunity {comm. mode) 4 kv DALI - EQUI, acc. IEC61000-4-5. 2 Chm, 1.2/50us, 8/20us
DALl surge immunity {comm. mode} & kv o ) DALI - L/N/Ls acc. IEC61000-4-5. 12 Chm, 1.2/50us, 8/20us
Additional information

Specification item Default setting Remark E Condition

/.\.OC h I 700 T mA i

LineSwitch 1 O_N

CLo W?OFF |

MTP oFF |

Dynadimmer - -(;; o :

EOL BFF |

6r % Xi FP 75W 0.3-1.0A SNLDAL 230V $240 sXi November 2017
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Power factor versus output power
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D DEKRA
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Issued to:
Applicant; Manufacturer/Licensee:
Philips Lighting B.V. Philips Lighting B.V.
High Tech Campus 45 High Tech Campus 45
5656 AE Eindhoven 5656 AE Eindhoven
The Netherlands The Netherlands
Product :  LED driver
Trade name : PHILIPS
Types . Xi FP 150W 0.2-0.7A SNLDAE 230V $240 sXt

Xi FP 150W 0.3-1.0A SNLDAE 230V S240 sXt
Xi FP 75W 0.2-0.7A SNLDAE 230V $240
Xi FP 75W 0.3-1.0A SNLDAE 230V

>
_

The product and any acceptable variation thereto is specified
documents therein referred to.

DEKRA hereby declares that the above-meritiohed §
~ atype test according to the standz f‘f':'{/ 7K

EN 62384:2006 + A1:2009 W /
- an inspection of the productiorietation ge
- a certification agreement 'ﬁ’ # g 7t

The ENEC KEMA-KEUR
the duration of the EN

This certificate is issu
standards.

Certificate number: 21
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drs. G.J. Zoetbrood A.P. van der Veen
Managing Director Certification Manager
© Integral publication of this certificate is allowed
ACCREDITED BY THE /f\f\ E M A
DUTCH ACCREDITATION @{?\n}m 05
COUNCIL RAL I I\ E U R

DEKRA Certification B.V. Meander 1051, 6825 MJ Amhem P.O. Box 5185, 6802 ED Amhem The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Registered Arnhem 09085396



D DEKRA

ANNEX TO ENEC KEMA-KEUR CERTIFICATE 2188964.01 page 1 of 3

SPECIFICATION OF THE CERTIFIED PRODUCT

Product data

product : LED driver

trade name :  PHILIPS

types . Xi FP 150W 0.2-0.7A SNLDAE 230V 5240 sXt
Xi FP 150W 0.3-1.0A SNLDAE 230V S240 sXt
Xi FP 75W 0.2-0.7A SNLDAE 230V S240 sXt
Xi FP 75W 0.3-1.0A SNLDAE 230V S240 sXt

rated voltage . 220-240 Vac

nature of supply ©ac

rated frequency . 50/60 Hz

rated input current :  see product data per type

rated input power : see product data per type

power factor : 0,95

output current . see product data per type

output voltage . see product data per type

output power :  see product data per type

max. case temperature (ic) . see product data per type

ambient temperature range (ta) : -40...+55°C

description . built-in LED driver with double insulation

Additional information

- Constant current type with screwless terminal biock
-  LED driver is completely potted with asphalt

- Thermal protected

Product data - type Xi FP 150W 0. 2-0 7A SNLDAE 230V $240 sXt

rated input current . 0,8-0,67 Aac

rated input power ;o 182W

output current ;. 200-700 mA

output voltage © 90-283 YV, 340 V max
output power 150 W

max. case temperature (ic) : 90°C

Product data - type Xi FP 150W 0.3- 1 O0A SNLDAE 230V S240 sXt

rated input current 0,76-0,67 Aac

rated input power 162 W

output current : 300-1050 mA

output voltage ;. 70-214 V; 260 V max
output power . 150 W

max. case temperature (ic) : 90°C

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Registered Arnhem 09085396



D DEKRA

ANNEX TO ENEC KEMA-KEUR CERTIFICATE 2188964.01

Product data - type Xi FP 75W 0.2-0. 7A SNLDAE 230V $240 sXt

rated input current 0,4-0,34 Aac

rated input power o 82W

output current . 200-700 mA

output voltage . 50-150 V; 190 V max
output power : T5W

max. case temperature (tc) : 856°C

Product data - type Xi FP 75W 0.3-1 OA SNLDAE 230V 5240 sXt

rated input current 0,4-0,34 Aac

rated input power : 82w

output current : 300-1050 mA

output voltage : 35-108 V; 140 V max
output power : T5W

max. case temperature (fc) : 85°C

TESTS

Test requirements

EN 61347-1:2008 + A1:2011 + A2:2013
EN 61347-2-13:2014

EN 62384:2006 + A1:2009

Test results
The test results are laid down in DEKRA test file 2188964.00.

Remarks
For component list refers to annex 1 of test reports 2188964.50.
This certificate supersedes the original certificate 2183840.01.

Conclusion
The examination proved that all test requirements were met.

Tested by > J.H. Rikkers

Checked by : L.N.H. Huynh

page 2 of 3

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Amhem The Netherlands

T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Registered Arnhem 09085396



CB TEST CERTIFICATE

Product
Produit

Name and address of the Applicant
Nom et adresse du demandeur

Name and address of the manufacturer
Nom et adresse du fabricant

Name and address of the factory
Nom et adresse de l'usine

Rating and principal characteristics
Valeurs nominales et caractéristiques principales

Trademark (if any)
Marque de fabrique (si elle existe)

Type of manufacturer's Testing Laboratories used
Type de programme de laboratoire d'essais constructeur

Model / Type Ref.
Réf. de type

This CB Test Cerlificate is issued by the National Certification Body:

DEKRA Certification B.V.
Meander 1051, 6825 MJ
Arphem

The Nethedands

CERTIFICAT D'ESSAI OC

LED driver

Philips Lighting B.V.
High Tech Campus 45,
5656 AE Eindhoven
The Netherlands

Philips Lighting B.V.
High Tech Campus 45,
5656 AE Eindhoven
The Netherdands

Philips Lighting Electronics Poland
ul. Przemyslowa 29,

64-290 PILA

Poland

Xi FP 150W 0.2-0.7A SNLDAE 230V 5240 sXt:

Pin:162W; Uin: 220-240 V-; lin: 0,8-0,67 A~; Freq: 50/60 Hz; PF: 0,95;
Pout:150W,; Uout: 80-283 V; lout: 200-700 mA;

ta: -40...+55 °C; tc{max): 90 °C

Xi FP 150W 0.3-1.0A SNLDAE 230V S240 sXt:

Pin:162W; Uin: 220-240 V-; lin: 0,76-0,67 A~; Freq: 50/60 Hz; PF: 0,95;
Paut:150W; Uout: 70-214 V; lout: 300-1050 mA;

ta: -40...+65 °C; tc(max): 90 °C

Xi FP 75W 0.2-0.7A SNLDAE 230V 5240 sXt:
Pin:82W, Uin: 220-240 V~, lin: 0,4-0,34 A~;Freq: 50/60 Hz;PF: 0,95; Pcut:75W,
Uout; 50-150V; lout: 200-700 mA,; ta: -40...+55 °C; tc{max): 85 °C

Xi FP 75W 0.3-1.0A SNLDAE 230V S240 sXt

Pin:82W; Uin: 220-240 V~; lin: 0,4-0,34 A~; Freq: 50/60 Hz; PF: 0,95;
Pout:75W; Uout: 35-108 V; lout: 300-1050 mA;

ta: ~40,..+55 °C; tc{max): 85 °C

PHILIPS

Xi FP 150W 0.2-0.7A SNLDAE 230V S240 sXt
Xi FP 150W 0.3-1.0A SNLDAE 230V S240 sXt
Xi FP 75W 0.2-0.7A SNLDAE 230V 5249 sXt
Xi FP 75W 0.3-1.0A SNLDAE 230V 8240 sXt

> DEKRA

Ce Certificat d'essai OC est établi par I'Organisme National de Certification

Date: 2016-01-13

Signature: A.P. van der Veen

page 10f3




Additional information (if necessary may also be reported on
page 2)
Les informations complémentaires (si nécessaire, peuvent &tre
indiquées sur la 2éme page)

A sample of product was tested and found fo be in conformity 61347-1(ed.2);am1;am2
with IEC 61347-2-13(ed.2)

Un échantillon de ce produit a été essayé et &té considéré

conforme a la CEI

As shown in the test report Ref. No. which forms part of this 2188964.50
certificate

Comme indiqué dans le rapport d'essais numéro de référence

qui constitue partie de ce certificat

This CB Test Certificate is issued by the National Certification Body: Ce Certificat d'essai OC est établi par I'Organisme Naticnal de Certification

DEKRA Centffication B V
Meander 1051 6825 M.
Arnhem

The Nethiedands

Date: 2016-01-13 Signature: A.P. van der Veen

page 2 of 3




Philips Lighting PHILIPS

C€ C € EU Declaration of Conformity

We, Philips Lighting Internal Ref. Nr.: 2016A0199
1.B.R.S./C.C.R.l. /Numéro 10461 Year in which CE Mark was first affixed: 2015

5600 VB Eindhoven, The Netherlands
Declare under our responsibility for the products:

NAME:  Xi FP 150W 0.2-0.7A SNLDAE 230V 5240 sXt Xi FP 150W 0.3-1.0A SNLDAE 230V $240 sXt
Product : . ] ;
Electronic Led Driver Electronic Led Driver
Product Code:  12NC 929000962206 929000962306
NAME:  Xi FP 7SW 0.2-0.7A SNLDAE 230V 5240 sXt Xi FP 75W 0.3-1.0A SNLDAE 230V 5240 sXt
Praduct : . - . 5
Electronic Led Driver Electronic Led Driver
Product Code: 12NC 929000962406 925000962506

The designated products are in conformity with the essential requirements of the following European
Directives and harmonized standards:

Low Volitage Directive {LVD), 2014/35/EU

e  ENG1347-1:2008 + A1:2011+A2:2013 Lamp control gear Part 1: General and safety requirements
e ENG61347-2-13:2014 Lamp control gear Part 2-13: Particular requirements for DC or AC
supplied electronic gear for LED modules

Electromagnetic compatibility Directive (EMC), 2014/30/EU

s EN55015:2013 Radio disturbance for lighting equipment test is carried out in CISPR1S

« EN61000-3-2:2014 Limits for harmaonic currents emissions

e EN 61000-3-3:2013 Disturbance in supply systems: Voltage fluctuations and Flicker

« EN61547:2009 Equipment for general lighting purposes — EMC immunity requirements

EcoDesign requirements for energy-related products Directive (ErP), 2009/125/€C and applicable Implementing Measures
e Implementing Measure EC/1154/2012

Restriction of the use of certain Hazardous Substances in electrical and electronic equipment Directive {RoHS), 2011/65/EU
e EN50581:2012

and are produced under a quality scheme at least in conformity with ISO 9001 or CENELEC permanent
documents.

2016-09-07, Eindhoven Ms. C. Sweegers

Regulatory Affairs Manager

High tech campus 45

5656 AE Eindhoven, The Netherlands




LED Driver Lifetime and Reliability

While LEDs themselves are extremely reliable and have a long lifetime, are electronic LED drivers capable of providing the
required current/voltage input to the LEDs over their whole lifetime? This paper aims to address the above question in general
and for the Xitanium family of LED drivers developed by Philips Lighting specifically. it will describe some of the strategies
which Philips applies to maximize the LED drivers' lifetime and reliability and support the application of LED-based

outdoor lighting.

PHILIPS



In recent years, LED-based lighting technology as well as the number of applications that have embraced it have advanced rapidly. This is primarily
because LEDs bring several advantages to the lighting industry, including high efficiency, durability, environmental friendliness and reduced mainte-
nance requirements due to their superior life. All of these factors translate to energy and maintenance savings, and overall reduction in the cost

of ownership over the product’s lifetime.

High-power LED modules typically consist of an
array of LEDs soldered to a copper board, separa- a =
ted from a heat sink by an electrically isolating but l e <\\\
thermally conductive material. These LED arrays are : i

powered by a LED driver, which could be either con-

figured as a constant current source or as a constant Figure 1. LED system

voltage source, depending on application require-

ments. In most applications, these drivers are connected to the AC line on their input side. Like other power converters, the LED drivers consist
of several semiconductor switches, magnetic elements, passive capacitors, resistors and other active components.All these electronic elements
raise an important question for LED applications: While LEDs themselves are extremely reliable and have a long lifetime, are the LED drivers based on
power electronics capable of providing the required current/voltage input to the LEDs over their whole lifetime?

This paper aims to address the above question in general and for the Xitanium family of LED drivers developed by Philips Lighting specifically. It
will describe some of the strategies which Philips applies to maximize the LED drivers’ lifetime and reliability, to avoid a bottleneck in the ap-

plication of LED-based outdoor lighting.

Definitions related to Reliability and Lifetime Hypothetical Failure Rate Over Time

It is important to first understand the definitions Decreasing Failure Rate  Constant Failure Rate Increasing Failure Rate
related to the lifetime of LED drivers and electro- +
nic products in general, Reliability experts often
describe the reliability of a population of electronic
products using a graphical representation known

1
I
|
I
|
1
as the Bathtub Curve, as illustrated in Figure 2.The |
!

of the product lifetime where wear-out mechanisms

Bathtub Curve can be divided into three periods. The 9
. a | Normal (useful} life observed failures
first is an initial period of infant mortality, where the oo
) . .. @ % Early “Infant Mortality™ |
defective/weak products fail. This is followed by the E i fallure | MTTF is valid for the
normal life of the product with a low and relatively £ Ay i hefESuE Pere el tiegive
constant failure rate. Following this is the final period I
:
|

of the product kick in and the failure rates increase. | .....

v

It is important to understand that the Bathtub Curve
does not depict the failure rate of a single item, but
describes the relative failure rate of an entire popula- Figure 2. The Bathtub Curve

Time

tion of products over time. Some of the units will fail

during the infant mortality period; others will last till the wear-out period while a few of the units will fail during the normal life. Reliability deals
with random failures in a population of products and is expressed in terms of rates, such as Failures in Time (FIT) or Mean Time to Failure (MTTF).
MTTF is the theoretical accumulation of random statistical failures of all components in the product, expressing the “constant failure rate” over
lifetime. On the other hand, lifetime refers to the length of time that a single product may be expected to function properly before a known
wear-out mechanism renders the product unfit for use. Lifetime is typically expressed in hours and normally indicates the duration of time with
a minimum survival rate of 90% (obtained from the MTTF calculations). For instance, a lifetime of 100,000 hours implies that under normal con-
ditions', in a typical installation (population), 90% of the products installed would be expected to last 100,000 hours before failure.

1 Please refer to individual product datasheets for specified operating conditions.



MTTF Predictions: While the lifetime of the LED driver depends on the component that is most likely to fail, the failure rate of the driver
depends on all the components within the driver. The MIL-HDBK-217F reliability model is used to predict the theoretical failure rate of the

Xitanium LED drivers.

As an illustration, for a typical 150W Xitanium LED driver operating at a case temperature of about 50° C, a theoretical failure rate of 500
PPM/1000 hours and a MTTF value of approximately 2 million hours is obtained. Please note that for the MTTF calculation, worst case electrical
stresses are assumed to obtain a conservative estimate of the LED driver’s MTTF. If more realistic values are assumed, higher MTTF values are
expected. These calculations also assume a typical operating temperature. If the operating temperatures were higher, the stress levels on the
driver components would increase, leading to increased failure rates. Please note that the MTTF data are based on theoretical calculations only
and by no means can substitute for actual field data. Past experience has shown that this theoretical prediction is much more conservative than
the actual field data. Therefore, whenever possible, actual field return data should be used for predicting reliability.

Designing for Long Lifetime and High Reliability

Developing the most reliable product, which delivers the longest lifetime while also meeting the constraints of cost, size and time to market, is
a challenge for every product designer.The Xitanium LED drivers are developed through a tightly controlled design and development process,
where the quality of product is evaluated at each milestone and activities to realize deliverables (and guidelines on how to perform such activi-
ties) are clearly defined.A snapshot describing the overall development process is illustrated in Figure 3.
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Figure 3. Product development process
Key factors that have to be taken into account to develop the most reliable product are described in the following paragraphs.

Topology Selection: For LED drivers, the first issue is the selection of the most robust power conversion topology given the constraints of
power, size, cost, etc. For instance, while a flyback-based topology may be suitable for low power/low voltage applications because of low parts
count, with increase in the operating power, a two stage topology might be more suitable from the operating stress and power loss standpoint.
High-efficiency topology with soft starting LLC might also be used to further reduce the switching losses of the semiconductor switches thereby

further improving efficiency and reducing power loss.



System Efficiency: System efficiency (or power loss) has a direct and significant impact on the reliability and lifetime of a LED driver. This is be-
cause all of the fost power is dissipated as heat within the driver, leading to an increase in the temperature of the components within the driver.
If the power dissipated in the driver is high, the components within the driver operate at a higher temperature.The reliability of components
declines as their operating temperature increases. Therefore, a driver operating with higher efficiency can have a significantly improved lifetime

and reliability compared to a lower-efficiency driver.

Additional Protection Mechanismes: In addition to designing for lower power losses, the Xitanium LED drivers have a high-temperature roll-
off capability. If the case temperature of the driver exceeds a certain value due to abnormal operating conditions, the output current is reduced.
This in turn reduces power dissipation and ensures the temperature of the driver’s internal components does not rise above a certain threshold.
Since the operating temperatures of components have a direct impact on their failure rates, this feature enhances the reliability and lifetime of
Xitanium drivers. Additional protection schemes are also built into the driver hardware to ensure its reliability. For example, to protect the driver

against line surges, e.g. a lightning stroke, additional surge suppressors are added.

Component Selection: Having decided on the right topology that yields the highest efficiency (for a given application), the next challenge is
the selection of the components. For the Xitanium drivers, each and every component is carefully chosen and passes through extensive design
qualification, testing and internal long-term reliability checks. A careful supplier selection process and long-term relationships with the suppliers
ensure that only the best components are used in the Xitanium drivers. From a design point-of-view, careful analyses of component stresses and
adequate derating of the components ensures a highly reliable LED driver that is capable of achieving industry-leading lifetimes. For instance,
electrolytic capacitors are operated with a 20% operating voltage margin, while normally semiconductor devices are operated with a 10-20%
operating voltage margin. Careful attention is paid during the design phase to ensure that all components operate well within their maximum

temperature ratings.

Lifetime Calculations: Having selected the components, it is important to determine which components are most likely to fail. Similar to
other power converters, for LED drivers the component most likely to fail, especially when the driver is operating at relatively high tempera-
tures, is the electrolytic capacitor.The electrolyte in the capacitor will vent over time as a function of the operating temperature of the capaci-
tor. Therefore, the lifetime of the driver can be directly derived from the lifetime of the electrolytic capacitor. The operating temperature of the
capacitor is a function of the case temperature (which again depends on the power dissipated by the driver and therefore, the driver’s efficiency)
of the capacitor and the internal heating within the capacitor caused by the ripple current flowing through it. The typical equation for the lifetime
of the capacitor operating at a certain ambient temperature, Ly is defined by
Ly= kL‘,ZI%gQ

where k is a factor that depends on the ripple current flowing through the capacitor;

T is the temperature at which the capacitor operates;

Ly, is the lifetime of the capacitor at the rated case temperature.

The equation above shows that every 10° C drop in the operating temperature of the capacitor doubles its lifetime. This further reiterates the
need to design high-efficiency LED drivers, to minimize power dissipation and therefore lower component temperatures. It is important to size
the capacitor properly, to reduce the current ripple flowing into it. Please note that in the datasheets of Xitanium drivers, the lifetime is typically
expressed in terms of the case temperature. For obtaining the estimate of the product lifetime, the relationship between the case temperature
and the temperature of the electrolytic capacitors is obtained through careful thermal measurements, and it is assumed that the temperature

difference between the capacitor and the case is always constant.

System Performance
The preceding discussion focused on lifetime and reliability of individual products.There are other factors which need to be taken into account

when addressing lighting system reliability. One critical aspect to consider is the additional thermal stress arising from the mutual heating of
different components in a system. Typically the self-generated heat of a driver is 20-25° C. However when the driver is mounted very close to
the LED board, the heat from the LEDs will lead to additional temperature increase of the driver. Another challenge is related to the number of
system starts, which can have a big impact on system lifetime. The temperature difference between a system at rest in a cold ambient environ-
ment and a running system could be in the range of 30° to 60° C.This drastic temperature change can lead to thermal shock. Frequent switching,
for example turning the installation off in the middle of the night, will shorten the lifetime of the system. It is preferable to dim the light in order

to maximize system lifetime.



Lifetime Outside Specified Operating Conditions: Product specifications include operating parameters for input voltage. Over-voltage,
which can oceur during switching or load changes, can negatively impact the lifetime of the driver.While there is no way to foresee these oc-
currences, it is possible to minimize the damage by choosing components with the widest possible specified voltage range. The new Xitanium

Programmable LED drivers can operate in a voltage range of 108V - 320V.

In addition to the normal voltage fluctuations in the power line, LED lighting systems are subject to damage from high-voltage surges (e.g. light-
ning strokes). For a detailed discussion on how to protect your LED installation, please visit www.philips.com/surgeprotection

Lifetime and Reliability in Electronic Gear for Conventional Lighting: While the focus of the discussion has been on performance and
reliability of LED drivers, the conclusions are identical for electronic gears for HID lamps. In fact the design of LED drivers is derived from the

proven topology of eHID gear, perfected by Philips over the past two decades.

Testing and Qualification: The issues identified abave bring us to the next important step in the design process. Extensive qualification testing
is performed at the design stage of Xitanium drivers to ensure that any design issue is caught during the product development stage.The tests
include operating the drivers at all possible operating conditions and also under conditions of extreme humidity and temperature. Furthermore,
careful tests are conducted to ensure that all of the components operate within their maximum stress ratings (determined from the derating
rules). Additional compliance testing is conducted by various agencies to ensure that the drivers meet all relevant industry standards.

Accelerated life testing, including HALT/ MEOST, is also performed to ensure high driver reliability. For every new product, the data from these
tests are compared with those obtained from similar tests done for other released products (which have been operating in the field for a longer
duration of time and for which enough field data are available). This ensures that every new product achieves at least the same level of reliability
as a previously released product.To limit failures in the infant mortality period, initial burn-in or stress tests are done on statistically relevant

sample sizes.

Key Conclusions
This document also describes how the lifetime and refiability of the Xitanium LED drivers are maximized during design and manufacturing. Soft-

ware modeling is used to estimate the theoretical failure rate of the drivers. Field return data obtained from previously released products show
that the estimates obtained using this model are more conservative that actual performance. Therefore, theoretical MTTF data is meant to be
an initial estimate and can give an idea regarding weak links in the design. For instance, for Xitanium LED drivers, theoretical calculations reveal
that the electrolytic capacitors and the solder joints are the components most likely to fail. It is however recommended that whenever possible,

actual field return data should be used.

This document also describes the strict design procedure followed for the development of Xitanium LED drivers to ensure high lifetime and
reliability. The design and development of all Xitanium LED drivers pass through a tightly controlled process.The quality of product is critically
evaluated at each milestone and activities to realize deliverables (and guidelines on how to perform such activities) are clearly defined.All field
return issues are carefully documented and all failure issues are reviewed at the start of each new project so that the learnings can be carried
forward to new designs. This feedback and improvement cycle has been part of the Philips product development process for over a decade,

resulting in products which perform far better than the theoretical estimates.



Technical abbreviations

CTQs:

DFMEA:

DFsS:

FIT:

HALT:

HID:

ICT:

LLC:

MEOST:
MIL-HDBK-217F:

MTTF:
PPM:
QC:
QTP:

Critical to Quality

Design Failure Mode and Effect Analysis

Design for Six Sigma

Failures in Time

Highly Accelerated Life Testing

High Intensity Discharge

In -Circuit Test

a half-bridge topology with two coils (L.L) and one capacitor (C)

Multiple Environmental Overstress Test

Military Handbook for “Reliability Prediction of Electronic Equipment”. MIL-HDBK-217 is published by the Department

of Defense, based on work done by the Reliability Analysis Center and Rome Laboratory at Griffiss AFB, NY.The MIL-
HDBK-217 handbook contains failure rate models for the various part types used in electronic systems, such as ICs, transis-
tors, diodes, resistors, capacitors, relays, switches, connectors, etc. These failure rate models are based on the best field data
that could be obtained for a wide variety of parts and systems; this data is then analyzed create usable models.

Mean Time to Failure

Parts Per Million

Quailty Control

Quality Test Plan
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Design-in Guide - Philips Xitanium LED Xtreme driver

Thank you for choosing the Philips Xitanium LED
Xtreme drivers. In this guide you will find the
information needed to integrate these drivers into
a LED luminaire or LED system.

This edition describes the configurable Xitanium
FULL Prog (Xi FP) and LITE Prog (Xi LP) LED
Xtreme drivers. We advise you to consult our
websites for the latest up-to-date information.

Applications

The Xitanium LED Xtreme drivers are designed to operate LED
solutions for outdoor and industrial lighting like roads, streets and
highbay applications. If you use Philips LED drivers in combination
with Philips LED modules, specific design-in guides and driver
datasheets are available from the below mentioned technology
websites.

Information and support
Please consult your local Philips office or visit:
www.philips.com/technology

www.philips.com/multione

Design-in support
Dedicated design-in support from Philips is available on request. For
this service please contact your Philips sales representative.

Document overview
In order to provide information in the best possible way, Philips’
philosophy on product documentation is the following.

+  Commercial leaflet contains product family information & system
combinations

+ Datasheet contains the product-specific specifications

- Design-in guide describes how the product must be used

* Driver certificates list up-to-date compliance with relevant
product standards

All these documents can be found on the download page of the
OEM website www.philips.com/technology. If you require any
further information or support please consult your local Philips
office.
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Warnings and instructions

Warning:

+ Avoid touching live parts!

+ Do not use drivers with damaged housing and/or
connectors!
* Do nat use drivers with damaged wiring!

Safety warnings and installation instructions

¢ Do not use damaged products

e The luminaire manufacturer is responsible for its own luminaire
design and compliance with all relevant safety standards
including minimum required IP rating to protect the driver.

e The Xitanium LED Xtreme drivers are suitable for built-in
use only and must be protected against ingress of and
exposure to including but not limited to snow, water, ice,
dust, insects or any other chemical agent - be it in the
gaseous, vapor, liquid or solid form- which can be expected to
have an adverse effect on the driver (e.g. use in wet/
corrosive / dusty environments). It is the responsibility of
both luminaire manufacturer and installer to prevent ingress
and exposure. Any suggestion from Philips with reference
to minimum required luminaire IP rating serves only as
non-binding guidance; a  higher IP  rating may be
required  under certain application conditions  to
protect the driver. Common sense needs to be used in
order to define the proper luminaire P rating for the
intended  application.

® Do not service the driver when mains voltage is connected; this
includes connecting or disconnecting the LED module. The
driver generates an output voltage of the driver that can be
lethal. Connecting a LED module to an energized driver may
damage both the LED module and driver.

e No components are allowed between the LED driver and the
LED module(s) other than connectors and wiring intended to
connect the Xitanium driver to the LED module.

» Adequate earth and/or equipotential connections needs to be
provided whenever possible or applicable.

Philips Design-in support is available; please contact your Philips
sales representative.

Design-in Guide - Philips Xitanium LED Xtreme driver 5



Xitanium LED Extreme drivers

Examples of Xitanium LED Xtreme drivers

Xitanium LED Xtreme driver families: general feature overview

Xitani Xitani Xitani
Single LITE FULL

Current Prog Prog
Lifetime 100kHrs . “ .
Surge Immunity 8kV CM / 10kV CM / 6kV DM) oflv -l -fofs
I-lov . .
LineSwitch Single-Step / 3-Step " .
Adjustable Output Current (AOC) ' . S
SimpleSet® N .
Constant Light Output, full (CLO) .
Constant Light Output, basic (CLO LITE) B .
Dynadimmer 5-step incl. light curn-off .
Dynadimmer 5-step, no light turn-off .
Dynadi UTE 'I-st.ep, no |ighttum-o.f_fm~-‘“ B B
B;;&;i:;af o
Diognostics, basic 1 .
Module Temperature Protection (MTP) | I .
ThermalGuard “ T
Driver Temperature Limit (DTL} ) | . i .
DALI ! i ! .
Mains voltage dimming (AmpDim) I .
MainsGua'rd o .
DC-Emergency (DCemDim) .
Adjustable Startup Time (AST) i ; 1 ®
Reset LED module operating hours | .
OEM Write Protection (OWP) i | Xi FP 165W C170

Please refer to the applicable driver datasheet for an exact feature overview

6 Design-in Guide - Philips Xitanium LED Xtreme driver

Xitanium LED Xtreme drivers

Xitanium LED Xtreme drivers are designed to operate LED
solutions for general lighting applications such as street, road and
highbay lighting. In the coming years LEDs will continue to increase
in efficiency, creating generation and complexity challenges for
OEMs. With Xitanium LED Xtreme drivers, flexibility in luminaire
design is assured thanks to adjustable output current flexibility.
Application-oriented operating windows offer the flexibility required
to provide the stable lumen output and light quality levels that
lighting specifiers and architects demand. The adjustable output
current also enables operation of various LED PCB solutions from
different manufacturers.

Xitanium LED Xtreme driver versions
The Xitanium LED Xtreme drivers described in this guide are
available in two different versions:

Xitanium FULL Prog Xi FP)

Xitanium LITE Prog (Xi LP)

The overview on the left lists in more detail the differences
between available features of the different driver versions. These
drivers come in a wide range of power ratings and sizes that enable
the most popular light output levels for general outdoor and
highbay applications. It is always highly recommended to check our
latest Xitanium LED Xtreme driver leaflet for the most up-to-date
overview of our range. This leaflet can be downloaded at
www.philips.com/technology

Detailed specifications can be found in the Xitanium driver
datasheets which can be downloaded at
www philips.com/technology.

Configurability Interface (tooling)

The Xi FP and LP Xitanium LED Xtreme drivers are programmable.
A large package of features and parameters in these drivers can be
configured via a specific tool and interface to the tool. This tool is
the MultiOne Configurator. There are two types of interface
technology used to communicate with this tool:

+ DALI
+  SimpleSet
SimpleSet

Philips SimpleSet new wireless programming technology allows
luminaire manufacturers to quickly and easily program Xitanium
LED Xtreme drivers in any stage during of the manufacturing
process, without a connection to mains power, offering great
flexibility. As a result, orders can be met faster while reducing
cost and inventory.

For more information, please visit www.philips.com/multiong
or contact your local Philips representative.
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Adjustable Output Current (AOC)

Flexibility in luminaire design is ensured by the Adjustable
Output Current feature (AOC). This feature enables operation of
various LED configurations from different LED manufacturers
whilst also ensuring the solution remains “future-proof’ for
new LED generations. The output current can be configured with
the Philips MultiOne Software and the SimpleSet
interface. More information about AOC and how to set the
output current can be found in the section “Electrical design-in".
Information about configuring drivers with SimpleSet can be
found in the section “Configurability”.

LED Module Temperature Protection (MTP)

Adjustable limitation of thermal stress on the LED module is made
possible by the Module Temperature Protection (MTP) feature
combined with an NTC resistor integrated in the LED module.
More details about MTP and the NTC resistor can be found in
the Section “Thermal design-in’.

Driver Temperature Limit (DTL)

Adjustable limitation of thermal stress on the driver is made
possible by the DTL feature by means of an NTC resistor
integrated in the driver. Depending on luminaire design, DTL can
also be used as alternative for MTP. More details about DTL can be
found in the Section “Thermal design-in”.

Dimming interfaces
Interfacing with the Xitanium LED Xtreme drivers can be done via
below interfaces:

DALl
- l-lov
* LineSwitch
+ Mains input (AmpDim)
Supported interfaces can be found in the naming of the drivers.
(see section Naming at page 9)

Amplitude Modulation (AM) dimming

Philips Xitanium LED Xtreme drivers dim the output to the LEDs
by means of continuous Amplitude Modulation (AM) dimming of
the DC output current. No Pulse Width Modulation (PWM) is
applied across any part of the entire output current range.
AM dimming guarantees the most smooth and flicker-free
operation over the entire dimming range.

Ripple and flicker

A small inherent ripple is superimposed on the DC output
current of Philips LED Xtreme drivers. This ripple consists
of a low-frequency LF component (double the mains grid
frequency) and a high-frequency HF component and has such a
low amplitude that optical interference (flicker) with camera
systems other than those for high-speed HD recording is not be
expected, The ripple value of both components are specified in
the driver datasheet.

Hot-wiring

Philips LED Xtreme drivers do not support hot-wiring. In order
to prevent damage to LED module and/or driver no
connection or disconnection should be made to the driver
output when mains voltage is present. Please ensure that
power is turned off before doing so.

Design-in Guide - Philips Xitanium LED Xtreme driver 7
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DC mains operation

Select Xitanium LED Xtreme drivers are allowed to be connected
to a DC power grid (e.g. central emergency system). The driver
behavior once switched to DC input voltage can be programmed via
MultiOne software. More details about DC input voltage suitability
can be found in the driver datasheet.

Constant Light Output (CLO)

Traditional light sources suffer from depreciation in light output
over time. This applies to LED light sources as well. The CLO
feature enables LED solutions to deliver a constant lumen output
throughout the life of the LED module. Based on the type of LEDs
used, heat sinking and driver output current, a correction of the
lumen depreciation can be entered into the driver. The driver then
counts the number of operating hours and will correct the output
current based on this input.

Since a CLO curve is not generic, the OEM needs to determine the
appropriate CLO curve. This can be used to differentiate on eg.
lumen output or power consumption over lifetime.

The CLO feature can be programmed with the Philips MultiOne
configurator tool. More information can be found on

www philips.com/multione.

OEM Write Protection (OWP)

OWP allows the OEM to protect their driver setting over
the lifetime of the driver by using a password. Drivers equipped with
OWP will show this in the feature list if read out by the tool
MultiOne. Specific features and also the OWP feature itself can
be enabled and protected with that password to prevent
unauthorized changes. The password management is under the
responsibility of the company which is setting it.

Driver diagnostics

Xitanium LED Xtreme drivers are equipped with a Diagnostics
functionality. The purpose of Diagnostics is to gather information
and help diagnose the history of the driver and connected LED
module. The Diagnostics feature consist mainly of counters which
keep track of specific variables like the number of startups of the
driver, operating hours, temperature of driver and LED module,
output current and voltages etc. Depending on driver type, either a
full diagnostic overview is available (all Xi FP, select Xi LP versions)

or a basic overview is available (select Xi LP versions).

More information on the Diagnostics see instruction manual of
MultiOne Engineering at www.philips.com/multione

When the driver is shutdown the diagnostics data is stored
automatically in non-volatile memory.
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Driver naming
Xitanium LED Xtreme drivers are part of a specific naming system.
See the example below.

Xi FP 330W 2:0.2-0.75A SNLDAE 230V C240 sXt

l

Protection suffix:
sXt = Xtreme technology; high robustness and lifetime

Housing
SH#, CHHt (S=Stretched, C=Compact, #### = length in mm)

\J
Rated AC input voltage

v 230VAC
HW Features

S = SimpleSet

N = NTC interface

L = LineSwitch

1 =1-10V interface

D = DALl interface

A = AmpDim

E = DC Emergency

M = EnergyMetering

v P = Auxiliary Power supply

Output current:
Programmable min-max output current range (AOC) in A

\
Number of output channels:
Either one (no indication) or two (2)

Output power:
Rated Output Power (max)

\j
LED driver family:
FP = FULL Prog
LP = LITE Prog
SR= Sensor Ready

Y

Type of LED driver:
Xitanium (Xi)

Design-in Guide - Philips Xitanium LED Xtreme driver 9
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Xitanium

LED driver

Datasheet

Xitanium FULL Prog LED Xtreme drivers
Xi FP 40W 0.3-1.0A SNLDAE 230V S175 sXt

Xitanium FULL Prog LED Xtreme drivers

Philips Xitanium Full Programmable LED drivers are specifically designed to deliver the highest performance, protection and configurability.
The portfolio offers both central and standalone dimming protocols further increasing the energy savings and CO, reductions achieved with
LED lighting. The Xtreme technology ensures maximum robustness and protection combined with a very long lifetime.

In this product family Philips introduces new drivers in a compact form factor with state-of-the-art features, which offer high value for both
OEM customers and end-users. The products can replace the existing programmable outdoor LED drivers and will bring significant

improvement in programming, assembly into a luminaire and electrical performance.

Benefits

* Ultimate robustness, offering peace of mind and lower
maintenance costs

¢ Fully programmable LED-drivers designed for the new
digital and connected lighting world

» Extended diagnostics via MultiOne

* Easy to design-in, configure and install for insulation Class
1and Class Il applications

& Energy savings through high efficiency and via multiple

dimming options

December 2017

Features

« High surge immunity (CM/DM)

o Long lifetime and robust protection 2gainst moisture, vibration and temperature

o Configurable operating windows (AOC)

o Muitiple control interfaces: DAL, AmpDim, 1-step and 3-step LineSwitch

* Autonomous dimming via integrated DynaDimmer

» Adjustable thermal protection for driver (DTL, on select madels) and LED module
(MTP)

+ Constant Light Output (CLO}

* Adjustable Stari-up Time (AST)

» Adjustable Light Output (ALO}

» End-Of-Life indicator (EOL)

Application

o Road and street lighting
« Area lighting

* Tunnel lighting

* Industrial lighting



Electrical input data

Control method

AmpDim, DALI, Dynadimmer,

|

LineSwitch 3-step, LineSwitch

Specification item Value Unit Condition
Rated input voltage range 202..254 Ve Performancs rangs -
Rated nput voltage 2230 o - Yac - o
Rated input frequency range 47..63 Hz Performance range
Rated input current 0.2 @ rated output power @ rated input voltage
Max. input current 0.21 A @ rated output power @ minimum performance input voltage
Rated input power 46 w @ rated output power @ rated input voltage
Power factor . 20.99 T @ rated output power @ rated input voltage o
Total harmonic distortion T £7 - % @ rated output power @ rated input voltage
Efficiency T <89 % @ rated output power @ rated input voltage
Rated input voltage DC range 186...250 Vac Performance range
Rated input current DC range <0.15 Age Performance range - B
Input voltage AC range 80...264 Vae Safety operational range, see MainsGuard graph
Input frequency AC range 48...6% L Hz Safety operationsl range
- Input voltage DC range Ve Saffety operational rafge
Standiy Power (TD} 0.5 W -
Isolation input to output SELV
Electrical output data
Specification item Value Unit Condition
Regulation method R Constant Current - B
Dutput veltage max. é0 1 Mardiiurm volt:
Output current T 0.07...4.05 - A
Ouibputt currert min programmalble o 300 Ty
Output current min dimming o 70 N A T o
Cutput current tolerance o £3 - % N
Output current ripple LF B % Ripple = peak /
Qutput current ripple HF i - S20 %
Output power o 1440 o W
Electrical data controls input
Specification item Value | unit Condition

Output current amplitude dimming

single-step !
i aindishins L.
Dimming range 10...100 t% DALI acc. IEC62386-101, -102 Ed. 2.0; LineSwitch: Vlow: < 160vac
| i
H i Vhigh: 170 ... 264Vac
N V - —— -
Galvanic Isolation Double
Logistical data
Value

Specification item
Product name

Order code

Logistic code 12NC

Pieces per box

)

Xi FP 40W 0.3-1.0A SNLDAE 230V §175 sXt
871869652663700

. 9290 009 89306
20

OA SNLDAF 230y 175 sXt
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Wiring & Connections

Specification item Value Unit Condition
Input wire cross-section 0.2..15 mm? WAGO250 (3.5 mm), solid / stranded wire
16...24 AWG WAGO0250 (3.5 mm), solid / stranded wire
Input wire strip length 8.5.9.5 mm
Output wire cross-section 0.2..15 mm?2 WAG0250 (3.5 mm), solid / stranded wire
16...24 AWG WAGO0250 (3.5 mm), solid / stranded wire
Qutput wire strip length 8.5..9.5 mm
Dimming wire cross-section 0.2...1.5 mm? WAGO250 {3.5 mm), solid / stranded wire
16..24 AWG WAGO0250 (3.5 mm), solid / stranded wire
Dimming wire strip length 8.5..9.5 mm
Maximum cable length 2500 mm Total length of wiring including LED module, one way
Maximum NTC output cable length 0.6 m
H +
Line — tgg
Neutral — LED —NTC siG
LineSwitch —— DRIVER —— NTC COM
Insulation
Insulation Mains EQUI LED + NTC LineSwitch DALI
Mains Double SELV NA Basic
EQul Double Basic Double Double
LED + NTC SELV Basic SELV Double
LineSwitch NA Double SELV Basic
DALI Basic Double Double Basic
i 2 Fraowo 3 J ! <Xt December 2017



Dimensions and weight

Specification item value | Unit | Condition
Length (A1) 175 | mm
Width (B1) | 46 mm
Width (B2) | 27.35 mm
Height (C1} | 34 mm
Fixing hole diameter (D1) | 4.5 mm
Fixing hole distance (A2) 144 mm |
Weight 175 [ gram |
/
7 _/ \
,... $175 )
i i
i \
L VAN Pl
C1 A2
SN, S
|
B1 == =2 " === == - . —_=._ .. B2
L :
: E =
H o L
H i 1
a1
Operational temperatures and humidity
Specification item Value Unit Condition
Ambient temperature -40...+55 °c Higher ambient temperature allowed as long as Tcase-max is not
exceeded.
Tcase-max 90 °c Maximum temperature measured at Teaze-point
Tease-life 80 °C Measured at Tease-point
Maxi 1 housing temperature 120 °c In case of a failure
Relative humidity 10...90 i % Non-condensing
Storage temperature and humidity
Specification item Value Unit . Condition
Ambient temperature -40...+90 °C
Relative humidity 5..95 } % ’ Non-condensing
4 K FP 1.0A SHELDAE sXt December 2017



Lifetime

Specification item

Value

Driver lifetime

100,000

Condition

Measured temperature at Tease-point is Tegse-life.

Maximum failures = 10%

Suitable for fixtures with protection class
Over temperature protection driver

Overheating protection

Iami II-

Yes

]
! Yes

_. o

é !

o

£

5

50
0
-40 -20 (o] 20 60 80 100
Tcase (°C)
Programmable features
Specification item Value Condition
Set output current (AOC) Programmable, SimpleSet See Design-in guide. Default output current: = 700 mA
LED module temperature derating (MTP) Yes
Constant Lumen Over Lifetime {CLO) Yes )
DC emergency dimming (DCemDIM) Yes Default: AOC = 15%. EOFx = 10 ... $0%. No external DC rated fuse
required
.B;agnostics . Yes 7 )

Adjustable Light Output (ALO) Yes
Ampdim Yes
LineSwitch single-sté; B Yes o o
LineSwitch 3-step [ Yes
Ad]ustable Start-up Time (AST) Yes |
Integrated Dynadimmer . Yes | : S-step, light turn-off possible
End Of Life Indicator Yes '

Features

Specification item i Value | Condition

Go5l s popection ves | auomatc recovering

Short circuit protection j Yes : Automatic recovering

Over power pratection Yes Autor-r;atié r;;c;vér{n;

Hot wiring No

per IEC60598
Automatic recovering

Automatic recovering

December 2017



Certificates and standards

6 Xi FF 3uw 0

MLIAE 230y S175 3Xt

Specification item Value
Approval marks o - €B/CCC/CE/ENEC/ SELV / VDE-EMV / VDE-§
Ingress Protection classification S 20 S
Inrush current
Specification item Value Unit Condition
Inrush current lpeak 21 A Input voltage 2904
Inrush current Tyigth T 225 T us lnput voltage 230V, measurad at S0% lpesx
Drivers / MCB 16A type B L $26 pes
- MCB Rating Relative number of LED drivers
B 10A 63%
B 454 34%
Ipesk B 164 160% (steted In 3atacheat)
Twidth B Z0A 125%
B 254 i156%
C 10A 104%
€ 134 135%
< 164, A70%
c 204 200%
C 25A 200%
Driver touch current / protective conductor current
Specification item Value Unit Condition
Typical touch current (ins. Class It) <0.34 f mA peak Acc. [EC61347-1. LED module contribution not included
Typical protective conductor current (ins. Class I) | < 0.25 i mA rms Acc. IEC61347-1. LED module contribution not included
Surge immunity
Specification item Value : Unit | condition
Mains surge immunity (diff. mod;) é H kv _———TLN, Ls-L, I.._s_-&. acc. IEC61000-4-5. 2 Ohm, 1.2/50us, 8/20us
Mains surge immunity {comm. mode} ;(_) o Q'k-\;' ! L/N/Ls - EQUI 10KV acc. EN61547; 8kV acc. IEC61000-4-5, 12 Chm
{ , i1 2/50us 8/20us
Control surge immunity (diff. mode) , 09 . kv bALl DALI acc. IEC610(-)6—.4-5 2 Ohm, 1 2/50us, 8/20us
Control surge |mmun|ty {comm. mode) “‘;' T . kv D_I;L-I E(;l;l acc. IE(Séial;O 4:.’: ;C';Im 1. 2/50us, 8/20us o
B;[I ;ﬁrge immunity (com-mﬁ- m}de) ;8 kv B'AL; —I/'T‘I)LS acc. IECZ:‘lmé —;_2(;I;m~,'1 2/50us 3/20us
Additional information
§Eefification item g Default setting | Remark i Condition
AOC 1 700 ' mA :
LineSwitch | oN ;
ao OFF ! i
MTP 6;F E
Dynadimmer OFF E
EoL OFF i [

December 2017



Graphs
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Power factor versus output power
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ANNEX TO ENEC CERTIFICATE 31-102332 page 1 of 2

SPECIFICATION OF THE CERTIFIED PRODUCT

Product data

Product : LED driver

Trade name(s) : PHILIPS

Type(s)/model(s) . Xi FP 22W 0.2-0.7A SNLDAE 230V S175 sXt,
Xi FP 22W 0.3-1.0A SNLDAE 230V S175 sXt,
Xi FP 40W 0.2-0.7A SNLDAE 230V S175 sXt and
Xi FP 40W 0.3-1.0A SNLDAE 230V 8175 sXt

Rated voltage . 220-240V

Nature of supply :ac

Rated frequency : 50/60 Hz

Power factor : 0,95

Ambient temperature (ta) : 40°C...+55°C

Temperature declared thermally : 120°C

protection

Description : Built-in with double/reinforced insulation

Product data - type Xi FP 22W 0.2-0. 7A SNLDAE 230V 8175 sXt

Rated input current 0,12-0,11 A

Rated input power : 26 W

Output power D 22W

Output current : 200-700 mA

Qutput voltage : 16-48 Vdc; 70 Vdc MAX (open-circuit); SELV
Max. case temperature (tc) : 85°C

Product data — type Xi FP 22W 0.3-1. OA SNLDAE 230V S175 sXt

Rated input current 0,12-0,11 A

Rated input power : 26 W

Output power . 22W

Output current : 300-1050 mA

Output voltage . 8-32 Vdc; 50 Vdc MAX (open-circuit); SELV
Max. case temperature (fc) : 85°C

Product data - type Xi FP 40W 0.2-0. 7A SNLDAE 230V S175 sXt

Rated input current 0,21-0,19A

Rated input power 46 W

OQutput power : 40W

Output current . 200-700 mA

Output voltage . 25-77 Vdc; 100 Vdc MAX (open-circuit); SELV
Max. case temperature (ic) : 85°C

Product data — type Xi FP 40W 0.3-1 OA SNLDAE 230V S175 sXt

Rated input current 0,21-0,19 A

Rated input power T 46 W

Output power :40W

Output current : 300-1050 mA

Output voltage . 20-54 Vdc; 60 Vdc MAX (open-circuit); SELV
Max. case temperature (tc) 1 90°C

TESTS

Test requirements

EN 61347-2-13:2014

DEKRA Certification B.V. Meander 1051, 6825 MJ Amhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396
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ANNEX TO ENEC CERTIFICATE 31-102332 page 2 of 2

EN 61347-2-13:2014/A1:2017
EN 61347-1:2015

EN 62384:2006

EN 62384:2006/A1:2009

Test result
The test results are laid down in DEKRA test file 601849500.

Additional information
constant current type with screwless terminal block

The tests were performed by the manufacturer under the conditions of the agreement concerning the
manufacturer’s right to conduct type tests for the KEMA-KEUR / ENEC certification system under
supervision of DEKRA (CTF Stage 3).

The list of components is laid down at test report 6018495.50.

Conclusion
The examination proved that all requirements were met.

Factory locations

Fideltronik Poland Sp.z.0.0.

UL. Beniowskiego 1

34-200 Sucha Beskidzka, Poland

Taiwan Surface Mounting Technology (SuZhou) Co., Ltd.
No. 888 GanQuan Dong Road Economic

Technology Development Zone Wudliang,

Suzhou, China

Philips Lighting Electronics Poland
ul Przemyslowa 29
64-920 Pila, Poland

DEKRA Certification B.V. Meander 1051, 6825 MJ Armnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-certification.com Company registration 09085396



| CB TEST CERTIFICATE
Product

Name and address of the applicant

Name and address of the manufacturer

Name and address of the factory

Note. Whnen more than ane laciary, please report on page 2

Ratings and principal characteristics

Trademark (if any}

Customer's Tesling Facility (CTF) Stage used

Mode! / Type Ref.

i} Additional iformation if necessary may also be
reporied on page 2)

Tris CB Test

DEKRA Certification BV,

1ssued by the National Ceruhcation Body

Meander 1051, NL-6825 MJ Arnhem, Netherlands

AL EQUIPME

LED driver

Philips Lighting B.V.
High Tech Campus 45, 5656 AE Eindhoven
The Netherlands

Philips Lighting B.V.
High Tech Campus 45, 5656 AE Eindhoven
The Netherlands

Additional informalion on page 2

Taiwan Surface Mounting Technalogy (SuZhou) Co., Lid.

No. 888 Ganquan Dong Road, Economic Technology Developrnent Zone, Wujiang, Suzhou
China

MEFP 22V 0.2-0.7A SNLDAE 230V S176 eXi:

Uin: 220-240 V; fn: 50/60 Hz; lin: 0,12-0,11 A; Pin: 26 W; PF: 0,95;
lout: 200-700 mA; Pout: 22 W; Uout; 16-48 Vdg, 70 Vmax;

ta: ~40...+56 °C; {¢: 85 °C: Built-in; SELV

Xi FP 22W 0.3-1.0A SNLDAE 230V S175 st

Uin: 220-240 V; fn: 50/60 Hz; tin: 0,12-0,11 A; Fin: 26 W; PF: 0,85;
fout: 300-1050 mA: Pout: 22 W, Uout: 8-32 Yde, 50 Vmax;

ta: -40...+58 °C; tc: 85 °C; Built-in; SELV

Xi FP 40W 0.2-0.7A SNLDAE 230V 8175 sXi:

Uin; 220-240 V; fn: 50/60 Hz; lin: 0,21-0,19 A; Pin: 46 W, PF: 0,95;
fout: 200-700 mA; Pout: 40 W; Uout: 25-77 Vdc, 100 Vmax;

ta: -40...4+55 °C; tc: 85 °C; Built-in; SELV

Xi FP 40W 0.3-1.0A SNLDAE 230V 8175 sXt:

Uin: 220-240 V; fn: 50/60 Hz; lin; 0,21-0,18 A; Pin: 46 W; PF: 0,95;
fout: 300-1050 mA; Pout: 40 W, Uout; 20-54 Vdc, 60 Vmax;

ta: -40...+55 °C; {c: 90 *C; Built-in; SELV

PHILIPS
CTF Siage 3

XiFP 22W 0.2-0.7A SNLDAE 230V 8175 sXt
Xi FP 22W 0.3-1.0A SNLDAE 230V S175 sXt
Xi FP 40W 0.2-0.7A SNLDAE 230V 8175 sXt
Xi FP 40W 0.3-1.0A SNLDAE 230V 8175 sXt

[ Agditional information on page «

B DEKRA

Signature: Kreny Lin -

page 3 of 3 |
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NL-49846

| A sample of the product was tested and found IEC 61347-1:2015, IEC 61347-2-13:2014, |EC 61347-2-13:2014/AMD1:2016
to be in conformity with

National differences:
EU Group Differences
As shown in the Test Report Ref. No. which 6018495.50

forms part of this Certificate

This CB Test Certificale 15 issued by the National Certification Body

§
DEKRA Certification B.V.
Meander 1051, NL-6825 MJ Amhem, Netherlands D E K R A

4

.’ -~
| Date: 2017-12-14 Signature: Kreny Lin / (/?\&J A~ page2el
i { f L4 %=




MUTUAL RECOGNITION OF T
=ME

-TRICAL EQUIPMENT

iwumufacuy

Phitips Lighting Electronics Poland
; ut Przemysiowa 29, 64-920 Pila
Poland

Fideitronik Poland Sp.z.0.0.
uf Beniowskiego 1, 34-200, SUCHA BESIKIDZKA
Poland

This CB Test Certificate is issued by the Nalional Cerufication Body

DEKRA Certification B.V.
Meander 1051, NL-8825 MJ Arnhem, Netherlands

Date: 2017-12-14

1> DEKRA

:,?‘-.C'.--.—FwJ =N

Signature: Kreny Lin { (-~ ) page3oid
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Philips Lighting

e C€

PHILIPS

EU Declaration of Conformity

Manufacturer: Philips Lighting
1.B.R.S./C.C.R.l. /Numéro 10461
5600 VB Eindhoven, The Netherlands

Daocument No.: 2017A0126

Year in which CE Mark was first affixed: 2017

This declaration of conformity is issued under the sole responsibility of the manufacturer.

NAME: Xi FP 22W 0.2-0.7A SNLDAE 230V 175 sXt Xi FP 22W 0.3-1.0A SNLDAE 230V 5175 sXt
Product: N s
Led Electronic Driver Led Electronic Driver
Product Code: 12NC 9290 016 17806 9290 009 91206
NAME: Xi FP 40W 0.2-0.7A SNLDAE 230V S175 sXt Xi FP 40W 0.3-1.0A SNLDAE 230V 5175 sXt
Product: ol g .
Led Electronic Driver Led Electronic Driver
Product Code: 12NC 9290 009 89206 9290 009 89306

The designated products are in conformity with the following Union harmonization legislation and with
the applicable requirements of the following harmonized standards:

Low Voltage Directive {(LVD), 2014/35/EU

e EN61347-2-13:2014+A1:2017

Electromagnetic compatibility Directive (EMC),

EN 55015:2013+A1:2015
EN 61000-3-2:2014

EN 61000-3-3:2013

EN 61547:2009

2014/30/EU

EcoDesign requirements for energy-related products Directive {ErP), 2009/125/EC and applicable Implementing Measures

e  |mplementing Measure EC/1194/2012

Restriction of the use of certain Hazardous Substances in electrical and electronic equipment Directive {RoHS),
« EN50581:2012

2011/65/EU

and are produced under a quality scheme at least in conformity with ISO 9001 or CENELEC permanent
documents.

2017-12-08, Eindhoven Ms. C. Sweegers
Regulatory Affairs Manager
High tech campus 45

5656 AE Eindhoven, The Netherlands
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LED Driver Lifetime and Reliability

While LEDs themselves dre extremely reliable and have a long lifetime, are electronic LED drivers capable of providing the
required currentivoltage input to the LEDs over their whole lifetime? This paper aims to address the above question in general
and for the Xitanium family of LED drivers developed by Philips Lighting specifically. It will describe some of the strategies
which Philips applies to maximize the LED drivers' lifetime and reliability and support the application of LED-based

outdoor lighting.

PHILIPS



In recent years, LED-based lighting technology as well as the number of applications that have embraced it have advanced rapidly. This is primarily
because LEDs bring several advantages to the lighting industry, including high efficiency, durability, environmental friendliness and reduced mainte-
nance requirements due to their superior life.All of these factors translate to energy and maintenance savings, and overall reduction in the cost

of ownership over the product’s lifetime.

High-power LED modules typically consist of an
array of LEDs soldered to a copper board, separa-
ted from a heat sink by an electrically isolating but
thermally conductive material. These LED arrays are
powered by a LED driver, which could be either con-
figured as a constant current source or as a constant Figure 1. LED system

~

«
N PCB« LEDE (L8 \

voltage source, depending on application require-
ments. In most applications, these drivers are connected to the AC line on their input side. Like other power converters, the LED drivers consist

of several semiconductor switches, magnetic elements, passive capacitors, resistors and other active components.All these electronic elements
raise an important question for LED applications: While LEDs themselves are extremely reliable and have a long lifetime, are the LED drivers based on
power electronics capable of providing the required current/voitage input to the LEDs over their whole lifetime?

This paper aims to address the above question in general and for the Xitanium family of LED drivers developed by Philips Lighting specifically. It
will describe some of the strategies which Philips applies to maximize the LED drivers’ lifetime and reliability, to avoid a bottleneck in the ap-

plication of LED-based outdoor lighting.

Definitions related to Reliability and Lifetime Hypothetical Failure Rate Over Time
It is important to first understand the definitions Decreasing Failure Rate  Constant Failure Rate Increasing Failure Rate

1
|
I
|
I
|
I
I

related to the lifetime of LED drivers and electro- +

nic products in general. Reliability experts often
describe the reliability of a population of electronic
products using a graphical representation known

as the Bathtub Curve, as illustrated in Figure 2.The
Bathtub Curve can be divided into three periods.The
first is an initial period of infant mortality, where the

defective/weak products fail. This is followed by the ' failure
normal life of the product with a low and relatively
constant failure rate. Following this is the final period )

Normal (useful) life observed failures

%, Early “Infant Mortality”

MTTF is valid for the
horizontal part of the curve

Failure Rate

of the product lifetime where wear-out mechanisms

of the product kick in and the failure rates increase. T,
1

It is important to understand that the Bathtub Curve
does not depict the failure rate of a single item, but
describes the relative failure rate of an entire popula- Figure 2. The Bathtub Curve

Time

tion of products over time. Some of the units will fail
during the infant mortality period; others will last till the wear-out period while a few of the units will fail during the normal life. Reliability deals

with random failures in a population of products and is expressed in terms of rates, such as Failures in Time (FIT) or Mean Time to Failure (MTTF).
MTTF is the theoretical accumulation of random statistical failures of all components in the product, expressing the “constant failure rate” over
lifetime. On the other hand, lifetime refers to the length of time that a single product may be expected to function properly before a known
wear-out mechanism renders the product unfit for use. Lifetime is typically expressed in hours and normally indicates the duration of time with
a minimum survival rate of 90% (obtained from the MTTF calculations). For instance, a lifetime of 100,000 hours implies that under normal con-
ditions’, in a typical installation (population), 90% of the products installed would be expected to last 100,000 hours before failure.

' Please refer to individual product datasheets for specified operating conditions.



MTTF Predictions: While the lifetime of the LED driver depends on the component that is most likely to fail, the failure rate of the driver
depends on all the components within the driver. The MIL-HDBK-217F reliability model is used to predict the theoretical failure rate of the

Xitanium LED drivers.

As an illustration, for a typical 150W Xitanium LED driver operating at a case temperature of about 50° C, a theoretical failure rate of 500
PPM/1000 hours and 2 MTTF value of approximately 2 million hours is obtained. Please note that for the MTTF calculation, worst case electrical
stresses are assumed to obtain a conservative estimate of the LED driver’s MTTF. If more realistic values are assumed, higher MTTF values are
expected. These calculations also assume a typical operating temperature. If the operating temperatures were higher; the stress levels on the
driver components would increase, leading to increased failure rates. Please note that the MTTF data are based on theoretical calculations only
and by no means can substitute for actual field data. Past experience has shown that this theoretical prediction is much more conservative than
the actual field data. Therefore, whenever possible, actual field return data should be used for predicting reliability.

Designing for Long Lifetime and High Reliability

Developing the most reliable product, which delivers the longest lifetime while also meeting the constraints of cost, size and time to market, is
a challenge for every product designer.The Xitanium LED drivers are developed through a tightly controlled design and development process,
where the quality of product is evaluated at each milestone and activities to realize deliverables (and guidelines on how to perform such activi-
ties) are clearly defined. A snapshot describing the overall development process is illustrated in Figure 3.

Paper Design
& Simulation

Design Reviews Accelerated Outgoing QC
Testing Software Profiles

Figure 3. Product development process
Key factors that have to be taken into account to develop the most reliable product are described in the following paragraphs.

Topology Selection: For LED drivers, the first issue is the selection of the most robust power conversion topology given the constraints of
power, size, cost, etc. For instance, while a flyback-based topology may be suitable for low power/low voltage applications because of low parts
count, with increase in the operating power, a two stage topology might be more suitable from the operating stress and power loss standpoint.
High-efficiency topology with soft starting LLC might also be used to further reduce the switching losses of the semiconductor switches thereby

further improving efficiency and reducing power loss.



System Efficiency: System efficiency (or power loss) has a direct and significant impact on the reliability and lifetime of a LED driver. This is be-
cause all of the lost power is dissipated as heat within the driver; leading to an increase in the temperature of the components within the driver.
If the power dissipated in the driver is high, the components within the driver operate at a higher temperature.The reliability of components
declines as their operating temperature increases. Therefore, a driver operating with higher efficiency can have a significantly improved lifetime

and reliability compared to a lower-efficiency driver.

Additional Protection Mechanisms: In addition to designing for lower power losses, the Xitanium LED drivers have a high-temperature roll-
off capability. If the case temperature of the driver exceeds a certain value due to abnormal operating conditions, the output current is reduced.
This in turn reduces power dissipation and ensures the temperature of the driver's internal components does not rise above a certain threshold.
Since the operating temperatures of components have a direct impact on their failure rates, this feature enhances the reliability and lifetime of
Xitanium drivers. Additional protection schemes are also built into the driver hardware to ensure its reliability. For example, to protect the driver

against line surges, e.g. 2 lightning stroke, additional surge suppressors are added.

Component Selection: Having decided on the right topology that yields the highest efficiency (for a given application), the next challenge is
the selection of the components. For the Xitanium drivers, each and every component is carefully chosen and passes through extensive design
qualification, testing and internal long-term reliability checks. A careful supplier selection process and long-term relationships with the suppliers
ensure that only the best components are used in the Xitanium drivers. From a design point-of-view, careful analyses of component stresses and
adequate derating of the components ensures a highly reliable LED driver that is capable of achieving industry-leading lifetimes. For instance,
electrolytic capacitors are operated with a 20% operating voltage margin, while normally semiconductor devices are operated with a 10-20%
operating voltage margin. Careful attention is paid during the design phase to ensure that all components operate well within their maximum

temperature ratings.

Lifetime Calculations: Having selected the components, it is important to determine which components are most likely to fail. Similar to
other power converters, for LED drivers the component most likely to fail, especially when the driver is operating at relatively high tempera-
tures, is the electrolytic capacitor. The electrolyte in the capacitor will vent over time as a function of the operating temperature of the capaci-
tor. Therefore, the lifetime of the driver can be directly derived from the lifetime of the electrolytic capacitor.The operating temperature of the
capacitor is a function of the case temperature (which again depends on the power dissipated by the driver and therefore, the driver’s efficiency)
of the capacitor and the internal heating within the capacitor caused by the ripple current flowing through it. The typical equation for the lifetime
of the capacitor operating at a certain ambient temperature, Ly is defined by
Ly = kLOZ%Q

where k is a factor that depends on the ripple current flowing through the capacitor;

T is the temperature at which the capacitor operates;

Ly is the lifetime of the capacitor at the rated case temperature.

The equation above shows that every 10° C drop in the operating temperature of the capacitor doubles its lifetime. This further reiterates the
need to design high-efficiency LED drivers, to minimize power dissipation and therefore lower component temperatures. It is important to size
the capacitor properly, to reduce the current ripple flowing into it. Please note that in the datasheets of Xitanium drivers, the lifetime is typically
expressed in terms of the case temperature. For obtaining the estimate of the product lifetime, the relationship between the case temperature
and the temperature of the electrolytic capacitors is obtained through careful thermal measurements, and it is assumed that the temperature

difference between the capacitor and the case is always constant.

System Performance
The preceding discussion focused on lifetime and reliability of individual products. There are other factors which need to be taken into account

when addressing lighting system reliability. One critical aspect to consider is the additional thermal stress arising from the mutual heating of
different components in a system. Typically the self-generated heat of a driver is 20-25° C. However when the driver is mounted very close to
the LED board, the heat from the LEDs will lead to additional temperature increase of the driver. Another challenge is related to the number of
system starts, which can have a big impact on system lifetime. The temperature difference between a system at rest in a cold ambient environ-
ment and a running system could be in the range of 30° to 60° C.This drastic temperature change can lead to thermal shock. Frequent switching,
for example turning the installation off in the middle of the night, will shorten the lifetime of the system. It is preferable to dim the light in order

to maximize system lifetime.



Lifetime Outside Specified Operating Conditions: Product specifications include operating parameters for input voltage. Over-voltage,
which can occur during switching or load changes, can negatively impact the lifetime of the driver.While there is no way to foresee these oc-
currences, it is possible to minimize the damage by choosing components with the widest possible specified voltage range. The new Xitanium

Programmable LED drivers can operate in a voltage range of 108V - 320V,

In addition to the normal voltage fluctuations in the power line, LED lighting systems are subject to damage from high-voltage surges (e.g. light-
ning strokes). For a detailed discussion on how to protect your LED installation, please visit www.philips.com/surgeprotection

Lifetime and Reliability in Electronic Gear for Conventional Lighting: While the focus of the discussion has been on performance and
reliability of LED drivers, the conclusions are identical for electronic gears for HID lamps. In fact the design of LED drivers is derived from the

proven topology of eHID gear, perfected by Philips over the past two decades.

Testing and Qualification: The issues identified above bring us to the next important step in the design process. Extensive qualification testing
is performed at the design stage of Xitanium drivers to ensure that any design issue is caught during the product development stage. The tests
include operating the drivers at all possible operating conditions and also under conditions of extreme humidity and temperature. Furthermore,
careful tests are conducted to ensure that all of the components operate within their maximum stress ratings (determined from the derating
rules). Additional compliance testing is conducted by various agencies to ensure that the drivers meet all relevant industry standards.

Accelerated life testing, including HALT/ MEOST, is also performed to ensure high driver reliability. For every new product, the data from these
tests are compared with those obtained from similar tests done for other released products (which have been operating in the field for a longer
duration of time and for which enough field data are available). This ensures that every new product achieves at least the same level of reliability
as a previously released product.To limit failures in the infant mortality period, initial burn-in or stress tests are done on statistically relevant

sample sizes.

Key Conclusions
This document also describes how the lifetime and reliability of the Xitanium LED drivers are maximized during design and manufacturing. Soft-

ware modeling is used to estimate the theoretical failure rate of the drivers. Field return data obtained from previously released products show
that the estimates obtained using this model are more conservative that actual performance. Therefore, theoretical MTTF data is meant to be
an initial estimate and can give an idea regarding weak links in the design. For instance, for Xitanium LED drivers, theoretical calculations reveal
that the electrolytic capacitors and the solder joints are the components most likely to fail. It is however recommended that whenever possible,

actual field return data should be used.

This document also describes the strict design procedure followed for the development of Xitanium LED drivers to ensure high lifetime and
reliability. The design and development of all Xitanium LED drivers pass through a tightly controlled process.The quality of product is critically
evaluated at each milestone and activities to realize deliverables (and guidelines on how to perform such activities) are clearly defined. All field
return issues are carefully documented and all failure issues are reviewed at the start of each new project so that the learnings can be carried
forward to new designs. This feedback and improvement cycle has been part of the Philips product development process for over a decade,

resulting in products which perform far better than the theoretical estimates.



Technical abbreviations

CTQs:

DFMEA:;

DFSS:

FIT:

HALT:

HID:

ICT:

LLC:

MEOST:
MIL-HDBK-217F:

MTTF:
PPM:
QC:
QTP:

Critical to Quality

Design Failure Mode and Effect Analysis

Design for Six Sigma

Failures in Time

Highly Accelerated Life Testing

High Intensity Discharge

In -Circuit Test

a half-bridge topology with two coils (LL) and one capacitor (C)

Multiple Environmental Overstress Test
Military Handbook for “Reliability Prediction of Electronic Equipment”. MIL-HDBK-217 is published by the Department

of Defense, based on work done by the Reliability Analysis Center and Rome Laboratory at Griffiss AFB, NY.The MIL-
HDBK-217 handbook contains failure rate models for the various part types used in electronic systems, such as ICs, transis-
tors, diodes, resistors, capacitors, relays, switches, connectors, etc. These failure rate models are based on the best field data
that could be obtained for a wide variety of parts and systems; this data is then analyzed create usable models.

Mean Time to Failure

Parts Per Million

Quailty Control

Quality Test Plan
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Thank you for choosing the Philips Xitanium LED
Xtreme drivers. In this guide you will find the
information needed to integrate these drivers into
a LED luminaire or LED system.

This edition describes the configurable Xitanium
FULL Prog (Xi FP) and LITE Prog (Xi LP) LED
Xtreme drivers. We advise you to consult our
websites for the latest up-to-date information.

Applications

The Xitanium LED Xtreme drivers are designed to operate LED
solutions for outdoor and industrial lighting like roads, streets and
highbay applications. If you use Philips LED drivers in combination
with Philips LED modules, specific design-in guides and driver
datasheets are available from the below mentioned technology
websites.

Information and support
Please consult your local Philips office or visit:
www.philips.com/technology

www.philips.com/multione

Design-in support
Dedicated design-in support from Philips is available on request. For
this service please contact your Philips sales representative.

Document overview
In order to provide information in the best possible way, Philips’
philosophy on product documentation is the following.

+  Commercial leaflet contains product family information & system
combinations
Datasheet contains the product-specific specifications

+ Design-in guide describes how the product must be used

+ Driver certificates list up-to-date compliance with relevant
product standards

All these documents can be found on the download page of the
OEM website www.philips.com/technology. If you require any
further information or support please consult your local Philips
office.
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Warnings and instructions

Warning:

* Avoid touching live parts!

* Do not use drivers with damaged housing and/or
connectors!
* Do not use drivers with damaged wiring!

Safety warnings and installation instructions

e Do not use damaged products

e The luminaire manufacturer is responsible for its own luminaire
design and compliance with all relevant safety standards
including minimum required IP rating to protect the driver.

¢ The Xitanium LED Xtreme drivers are suitable for built-in
use only and must be protected against ingress of and
exposure to including but not limited to snow, water, ice,
dust, insects or any other chemical agent - be it in the
gaseous, vapor, liquid or solid form- which can be expected to
have an adverse effect on the driver (eg. use in wet/
corrosive / dusty environments). It is the responsibility of
both luminaire manufacturer and installer to prevent ingress
and exposure. Any suggestion from Philips with reference
to minimum required [fuminaire IP rating serves only as
non-binding guidance; a  higher [P rating may be
required  under certain application conditions to
protect the driver. Common sense needs to be used in
order to define the proper luminaire IP  rating for the
intended  application.

» Do not service the driver when mains voltage is connected; this
includes connecting or disconnecting the LED module. The
driver generates an output voltage of the driver that can be
lethal. Connecting a LED module to an energized driver may
damage both  the LED module  and driver.

e No components are allowed between the LED driver and the
LED module(s) other than connectors and wiring intended to
connect the Xitanium driver to the LED module.

¢ Adequate earth and/or equipotential connections needs to be
provided whenever possible or applicable.

Philips Design-in support is available; please contact your Philips
sales representative.

Design-in Guide - Philips Xitanium LED Xtreme driver 5



Xitanium LED Extreme drivers

Examples of Xitanium LED Xtreme drivers

Xitanium LED Xtreme driver families: general feature overview

Xitanium Xitanium Xitanium
Single LITE FULL

Current Prog Prog
Lifetime 100kHrs . . i .
Surge Immunity 8V CM/ 10KV CM 7 6kVDM) | <f-fe ofe " e
I-1ov T . B
LineSwitch Single-Step / 3-Step A
Adjustable Output Current (AOC) i 1 =
SimpleSer® o T .
Constant Light Qutput, full (CLO) .
Constant Light Output, basic (CLO UTE) - | 1 . -
Dynadimmer S-step incl. light turn-off .
ThermalGuard B . . .
Driver Temperature Limit (DTL) | D .
S I -
Mains voltage dimming (AmpDim) -
MainsGuard . .
DC-Emergency (DCemDim) .
Adjustable Startup Time (AST) !

i -

Reset LED module operating hours
OEM Write Protection {OWF) 4 |

Xi FP 165W CI70

Please refer to the applicable driver datashest for an exact feature overview

é Design-in Guide - Philips Xitanium LED Xtreme driver

Xitanium LED Xtreme drivers

Xitanium LED Xtreme drivers are designed to operate LED
solutions for general lighting applications such as street, road and
highbay lighting. In the coming years LEDs will continue to increase
in efficiency, creating generation and complexity challenges for
OEMs. With Xitanium LED Xtreme drivers, flexibility in luminaire
design is assured thanks to adjustable output current flexibility.
Application-oriented operating windows offer the flexibility required
to provide the stable lumen output and light quality levels that
lighting specifiers and architects demand. The adjustable output
current also enables operation of various LED PCB solutions from
different manufacturers.

Xitanium LED Xtreme driver versions
The Xitanium LED Xtreme drivers described in this guide are
available in two different versions:

Xitanium FULL Prog (Xi FP)

Xitanium LITE Prog (Xi LP)

The overview on the left lists in more detail the differences
between available features of the different driver versions. These
drivers come in a wide range of power ratings and sizes that enable
the most popular light output levels for general outdoor and
highbay applications. It is always highly recommended to check our
latest Xitanium LED Xtreme driver leaflet for the most up-to-date
overview of our range. This leaflet can be downloaded at
www.philips.com/technology

Detailed specifications can be found in the Xitanium driver
datasheets which can be downloaded at
www.philips.com/technology.

Configurability Interface (tooling)

The Xi FP and LP Xitanium LED Xtreme drivers are programmable.
A large package of features and parameters in these drivers can be
configured via a specific tool and interface to the tool. This tool is
the MultiOne Configurator. There are two types of interface
technology used to communicate with this tool:

+ DAL
+  SimpleSet

SimpleSet

Philips SimpleSet new wireless programming technology allows
luminaire manufacturers to quickly and easily program Xitanium
LED Xtreme drivers in any stage during of the manufacturing
process, without a connection to mains power, offering great
flexibility. As a result, orders can be met faster while reducing
cost and inventory.

For more information, please visit www.philips.com/multione
or contact your local Philips representative.
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Adjustable Output Current (AOC)

Flexibility in luminaire design is ensured by the Adjustable
Qutput Current feature (AOC). This feature enables operation of
various LED configurations from different LED manufacturers
whilst also ensuring the solution remains “future-proof’ for
new LED generations. The output current can be configured with
the Philips MultiOne Software and the SimpleSet
interface. More information about AOC and how to set the
output current can be found in the section “Electrical design-in".
Information about configuring drivers with SimpleSet can be
found in the section “Configurability”.

LED Module Temperature Protection (MTP)

Adjustable limitation of thermal stress on the LED module is made
possible by the Module Temperature Protection (MTP) feature
combined with an NTC resistor integrated in the LED module.
More details about MTP and the NTC resistor can be found in
the Section “Thermal design-in".

Driver Temperature Limit (DTL)

Adjustable limitation of thermal stress on the driver is made
possible by the DTL feature by means of an NTC resistor
integrated in the driver. Depending on luminaire design, DTL can
also be used as alternative for MTP. More details about DTL can be
found in the Section “Thermal design-in".

Dimming interfaces
Interfacing with the Xitanium LED Xtreme drivers can be done via
below interfaces:

DALI
« I-lov
+ LineSwitch
Mains input (AmpDim)
Supported interfaces can be found in the naming of the drivers.
(see section Naming at page 9)

Amplitude Modulation (AM) dimming

Philips Xitanium LED Xtreme drivers dim the output to the LEDs
by means of continuous Amplitude Modulation (AM) dimming of
the DC output current. No Pulse Width Modulation (PWM) is
applied across any part of the entire output current range.
AM dimming guarantees the most smooth and flicker-free
operation over the entire dimming range.

Ripple and flicker

A small inherent ripple is superimposed on the DC output
current of Philips LED Xtreme drivers. This ripple consists
of a low-frequency LF component (double the mains grid
frequency) and a high-frequency HF component and has such a
low amplitude that optical interference (flicker) with camera
systems other than those for high-speed HD recording is not be
expected. The ripple value of both components are specified in
the driver datasheet.

Hot-wiring

Philips LED Xtreme drivers do not support hot-wiring. In order
to prevent damage to LED module and/or driver no
connection or disconnection should be made to the driver
output when mains voltage is present. Please ensure that
power is turned off before doing so.

Design-in Guide - Philips Xitanium LED Xtreme driver 7
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DC mains operation

Select Xitanium LED Xtreme drivers are allowed to be connected
to a DC power grid (e.g. central emergency system). The driver
behavior once switched to DC input voltage can be programmed via
MultiOne software. More details about DC input voltage suitability
can be found in the driver datasheet.

Constant Light Output (CLO)

Traditional light sources suffer from depreciation in light output
over time. This applies to LED light sources as well. The CLO
feature enables LED solutions to deliver a constant lumen output
throughout the life of the LED module. Based on the type of LEDs
used, heat sinking and driver output current, a correction of the
lumen depreciation can be entered into the driver. The driver then
counts the number of operating hours and will correct the output
current based on this input.

Since a CLO curve is not generic, the OEM needs to determine the
appropriate CLO curve. This can be used to differentiate on e.g.
lumen output or power consumption over lifetime.

The CLO feature can be programmed with the Philips MultiOne
configurator tool. More information can be found on

www.philips.com/multione.

OEM Write Protection (OWP)

OWP allows the OEM to protect their driver setting over
the lifetime of the driver by using a password. Drivers equipped with
OWP will show this in the feature list if read out by the tool
MultiOne. Specific features and also the OWP feature itself can
be enabled and protected with that password to prevent
unauthorized changes. The password management is under the
responsibility of the company which is setting it.

Driver diagnostics

Xitanium LED Xtreme drivers are equipped with a Diagnostics
functionality. The purpose of Diagnostics is to gather information
and help diagnose the history of the driver and connected LED
module. The Diagnostics feature consist mainly of counters which
keep track of specific variables like the number of startups of the
driver, operating hours, temperature of driver and LED module,
output current and voltages etc. Depending on driver type, either a
full diagnostic overview is available (all Xi FP, select Xi LP versions)

or a basic overview is available (select Xi LP versions).

More information on the Diagnostics see instruction manual of
MultiOne Engineering at www.philips.com/multione

When the driver is shutdown the diagnostics data is stored
automatically in non-volatile memory.
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Driver naming
Xitanium LED Xtreme drivers are part of a specific naming system.
See the example below.

Xi FP 330W 2:0.2-0.75A SNLDAE 230V C240 sXt

|

Protection suffix:
sXt = Xtreme technology; high robustness and lifetime

Housing
SHH#, CH##Ht (S=Stretched, C=Compact, ### = length in mm)

Y
Rated AC input voltage

v 230VAC
HW Features

S = SimpleSet

N = NTC interface

L = LineSwitch

1 =1-10V interface

D = DALl interface

A = AmpDim

E = DC Emergency

M = EnergyMetering

v P = Auxiliary Power supply

Output current:
Programmable min-max output current range (AOC) in A

\
Number of output channels:
{' Either one (no indication) or two (2)

Output power:
Rated Output Power {max)

\J
LED driver family:
FP = FULL Prog

LP = LITE Prog

SR= Sensor Ready

\ J

Type of LED driver:
Xitanium (Xi)
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