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LED Lighting

Helping You Solve Your

Lighting Design Challenges

Today’s global LED market is growing faster than ever
before. With such rapid growth, it is becoming increasingly
difficult to consistently design reliable, energy efficient, dif-
ferentiated lighting products at viable cost.

Keeping these challenges in mind, Tl has worked to
expand its volume of LED lighting resources, in an effort to
effectively meet and exceed the needs of today’s LED light-
ing design engineers.

For the most complete and updated information from
Texas Instruments (Tl) regarding new lighting products,
evaluation kits, design/selection tools, reference designs
and support, please visit: www.ti.com/lamps

Getting Your LED Products to Market:
Leveraging TI's many LED lighting design tools and
resources can help you build innovative, efficient and
affordable solutions, getting you to market faster.

Largest Portfolio of AC/DC LED Drivers
LED Bulb Design Selection Tool

Bulb Replacement Evaluation Boards
Dozens of Tested Lighting Designs
WEBENCH® LED Design Tool

Lighting System Block Diagrams

e Technical Support Forums

LED Lighting

Replacement Bulb and Downlight Solutions
To be successful in LED lighting, manufacturers must be in-
novative. TI's award winning LED drivers and solutions give
lighting developers the flexibility to optimize their designs to
satisfy the demanding challenges of this dynamic market.
From A to PAR lamps, MR16 bulbs to downlights,
Tl has proven solutions and resources to meet your needs.
We understand the challenges and tradeoffs designers
encounter when trying to develop lighting products which
meet the demanding efficiency, performance, size and cost
goals required to be competitive. By leveraging TI’s many
LED lighting design tools and resources we can help you
build innovative solutions getting you to market faster.

To access TlI's LED Lighting resources visit: www.ti.com/led
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LED Product Portfolio

Broadest Portfolio in the Industry
TI's broad product portfolio of AC/DC and DC/DC LED drivers enable customers to build differentiated products across all
power levels and form factors that are energy efficient and reliable.
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TPS92310 Off-Line Primary Side Sensing LED Driver with PFC 120VAC, V4 V4 SIS
230VAC
TPS92314 Off-Line Primary Side Sensing Controller with PFC in 8-SOIC 120VAC, V4 V4 SISV
TPS92314A 230VAC
TPS92315 Off-Line Primary Side Sensing Controller for LED Lighting 120VAC, J V4 V4
230VAC
TPS92311 Off-Line Primary Side Sensing LED Driver with PFC Integrated MOSFET 120VAC, V4 I v/
e 230VAC
< o ) -
© LM3447 Plhasg Dimmable, Primary Side Power Regulated, PFC Flyback Controller for LED 120VAC, I/ SN/
2 Lighting 230VAC
; LM3445 Phase-Dimmable Off-Line LED Driver 120VAC, S SIS
£ 230VAC
';2:’ LM3448 Phase-Dimmable Off-Line LED Driver with Integrated FET 120VAC, | / |/ v
230VAC
LM3444 AC/DC Off-Line LED Driver 120VAC, | / | / I/
230VAC
LM3450 LED Drivers with Active Power Factor Correction and Phase-Dimming Decoder 120VAC, I/ Va4
230VAC
TPS92075 Non-Isolated, Phase-Dimmable, Buck PFC LED Driver with Digital Reference Control | 120VAC, v SIS
230VAC
LM3401 Hysteretic PFET Controller for High-Power LED Drive 12VAC, V4 V4 IV
o 12VDC
: LM3444 AC/DC Offling LED Driver 12VAC, V4 IV
o 12VDC
E TPS92560 Simple LED Driver for MR16 and AR111 Applications 12VAC, J IV
3 12VDC
Sl Lv3492 Two-Channel Individual Dimmable LED Driver with 12VAC, V4 V4 IV
Boost Converter and Fast Current Regulator 12VDC
GU10 A-15 A-19 A-21 A-23
PAR-20 PAR-30S PAR-30L PAR-38 MR-16 AR-111
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www.ti.com/product/tps92310
www.ti.com/product/tps92314
www.ti.com/product/tps92314a
www.ti.com/product/tps92315
www.ti.com/product/tps92311
www.ti.com/product/lm3447
www.ti.com/product/lm3445
www.ti.com/product/lm3448
www.ti.com/product/lm3444
www.ti.com/product/lm3450
www.ti.com/product/tps92075
www.ti.com/product/lm3401
www.ti.com/product/lm3444
www.ti.com/product/tps92560
www.ti.com/product/lm3492

LED Bulb and Downlight Selection Tool

TI's LED Bulb and Down Light Selection Tool enables customers to easily input their specifications to quickly find
the appropriate solution.

Start by —
selecting
lamp form
factor.

Then narrow —
the search
by answering
a few simple
questions.

ENTER LED LIGHTING SPECIFICATIONS

What FORM FACTOR Is your lamp?
) MR-16

|_) A-Lamp

|_) RIPAR/BR Lamp

.+ Down Light Fixture

) AR-111

) Gu1o

) T8

What is your SUPPLY VOLTAGE 7
| ) 120 VAC

) 230 VAC

Are you looking for a solution that is ISOLATED ?
|_) Yes

| No

DESIGN RECOMMENDATION
Input Voltag: Isclation Dimming P OUT

Form Factor

Down Light Fisctun
Dawn Light Fisttun
Down Light Fistun
Down Light Fixctun
Down Light Fisbun
Down Light Fixctun
Down Light Fixtun
Down Light Fixtun
Down Light Fisctun

Down Light Fisun

Down Light Fistun

Down Light Fisun

Down Light Fisbun

Down Light Fisxtun

120 VAC Yes Yes

120 VAC

120 VAC

120 VAC

120 VAC

120 VAC

120 WAC

120 VAC

230 VAC

230 VAC

Less than 15W

Less than 15W

More than 15W

More than 15W

Less than 15W

More than 15W

Less than 15W

Less than 15W

Less than 15W

Less than 15W

More than 15W

More than 15W

Less than 15W

More than 15W

Current Selution

Do you want your solution to be DIMMABLE 7

|_) Yes

|_) No

LED Lighting

How much LED POWER does your solution have

|_) Less than 15W

) More than 15W

Texas Instruments
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LED Evaluation Modules

Tl has a large variety of evaluation boards to get you started quickly on a lighting design. Options include dimming and
non-dimming; isolated and non-isolated; multiple input voltage options; as well as form factor ready designs which

mechanically fit common LED bulb enclosures.

120 VAC
LM3447-A19-120VEVM

Non-Dimming
TPS92311A19120VEVM
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Input voltage?

Dimming?
Non-Isolated
TPS92075EVM
o gl
Isolated?

MR-16
TPS92560EVM

LED Lighting

Form factor

230 VAC
TPS92310-23FB

{’ Texas
INSTRUMENTS
832 =

pu

Dimming
LM3447-PAR-230VEVM

Isolated
LM3445-120VFLBK/NOPB

Downlight Fixture
LM3450A230V30

Texas Instruments


http://www.ti.com/tool/lm3447-a19-120vevm
http://www.ti.com/tool/tps92310-23fb
http://www.ti.com/tool/tps92311a19120vevm
http://www.ti.com/tool/lm3447-par-230vevm
http://www.ti.com/tool/tps92075evm
http://www.ti.com/tool/lm3445-120vflbk
http://www.ti.com/tool/tps92560mr16bstevm
http://www.ti.com/tool/lm3450aev230v30

LED Technical Documents, Videos and Support

Understanding which electronic components to use in a lighting system can be a difficult task. To streamline the selection
process, Tl has created lighting system block diagrams (SBD) for a number of common lighting applications. Each SBD
features preselected LED drivers from our portfolio of power management, microcontrollers, low-power RF, and analog signal
chain which are most optimal for the application, no matter if it is a basic bulb, or an advanced street lighting design.
www.ti.com/lighting-apps

Ei IN M “ww Samples & Purchase Cart | English ~ | #&f&d3 | B3 | my.Tl Login

Products Applications Tools & Software Support & Community Sample & Buy About TI Search

Home > Applications > Lighting

Lighting

AC/DC, DC/DC, LED drivers, power management devices, wireless and wired interface contrel and embedded
processors for general lighting, signage, backlighting and automotive applications.

_Applicationsi End Equipment | Overview | Technical Documents | Support | Products | Videos
Find End Equipment
Alternative Energy » o
Automation & Process Control  » WEBENCH™ Designer My Designs
Automotive & Transportation »
Communications & Telecom » Power [FPGA/UP[ Sensors| LED
Computing & Multimedia »
Consumer & Portable Electronics » Configure Driver Source @®DC O AC
Min  Max
HealthTech » Vin (v T 30
Industrial » Products Products in (V)
Lighting B > AC/DC LED Drivers > DC/DC Inductive LED Op. Temperature 30 °C
. Drivers
Automotive * BCMC LED Drivers = X - Optional Light
Hlumination > Current Regulators > Charge Pump LED Drivers Output (Lumens)
> Linear LED Drivers
Backlight
Start Design

Signage Applications Applications
Motor Drive & Control » > LED Bulbs & Downlights > Portable/Mobile
Security & Safety » _ Notebook

. Television
Smart Grid » - Adamp
Space, Avionics & Defense » . BRIPAR
Wden 8 Vision N - Downlights & Fixtures
> Area & Street Lighting Reference Design Selection Tool

Product Demonstration Videos
Time constrained? Access TI's library of LED lighting videos to get a quick look at the latest in LED products and designs.

www.ti.com/ledvideos
& TRIAC Dimming... 04:16
; I} Joe discusses the advantages of...

" LM3445 TRIAC... 01:33
TI's Bob Hanrahan...

Next Generation
Phase-Dimmable
LED Lighting

LM3447 LED Nax{-Gt?nar... - 04:51
Flyback controller In this video, product marketing...
TPS92070 and... 02:57
TIESTRUMENTS TI Product Marketing Engineer, John...
me — .. 0236
] INSTRUMENTS === The TPS92070 is a highly...
N e = o) igh ¥ 51 Kp  —— X

LED Lighting Technical Support Forums Tl E2E™ Community

Connect directly with fellow engineers to solve your engineer.to.engineer,
[ .

LED lighting design challenges, by joining TI's E2E | | B solving problems

Community. www.ti.com/ledsupport
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PowerLab™ Reference Design Library

TI's PowerLab™ Power Management Reference Design Library contains

dozens of reference designs for LED Lighting applications. Each lighting design contains
supporting technical documentation that includes a circuit schematic, printed circuit board
(PCB) layout, bill-of-materials (BOM), test report and gerber files. Below are just a few of
the LED bulb replacement designs that are available within TI’s

Powerlab Reference Design Library — www.ti.com/powerlab.

PowerLab™ Power Reference Designs Selection Tool

Reset All Criterla  Hide Criteria

Input voltage range Application(s) Topology of devices associated
Min ) Max ) Audio = Active Clamp Forward Sl
Communications and Telecom Boost i
Output voltage Output current Part or design number || Computers and Peripherals = |__J Boost,LLC
2] (a) Consumer Electronics Buck
-
Energy and Lighting Buck Boost
Industrial Buck Boost Charge Pum,
Isolated / non-isolated Input type l7j J g P
LED Lighting,Driver and Display Buck,LLC
Isolated AC
Medical — Cuk —
Mon-isolated oc J Il J Il

220VAC, 13W Isolated Flyback LED driver with PFC
The PMP8004 reference designed has been created to demonstrate a high-performance offline flyback LED driver with PFC

based on the TPS92310.
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12VAC, 7W LED Driver for AR111 Application

The PMP8003 reference design highlights the performance of the LM3492 — 7watt LED driver that can be used to power a
single/double LED string consisting of 6/7 series connected LEDs with 360mA from an electronic transformer or 50/60Hz
transformer or DC supply source.
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For more information on TI's LED Lighting reference designs visit: www.ti.com/powerlab
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http://www.ti.com/powerlab

Tl Worldwide Technical Support

Internet

Tl Semiconductor Product Information Center
Home Page
support.ti.com

TI E2E™ Community Home Page
g2e.ti.com

Product Information Centers
Americas Phone +1(512) 434-1560

Brazil Phone 0800-891-2616
Mexico Phone 0800-670-7544

Fax +1(972) 927-6377
Internet/Email support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa

Phone
European Free Call 00800-ASK-TEXAS
(00800 275 83927)
International +49 (0) 8161 80 2121
Russian Support +7(4)9598 10 701

Note: The European Free Call (Toll Free) number is not active in
all countries. If you have technical difficulty calling the free call
number, please use the international number above.

Fax +(49) (0) 8161 80 2045

Internet www.ti.com/asktexas

Direct Email asktexas@ti.com

Japan

Phone Domestic 0120-92-3326

Fax International +81-3-3344-5317
Domestic 0120-81-0036

Internet/Email  International  support.ti.com/sc/pic/japan.htm
Domestic www.tij.co.jp/pic

The platform bar, E2E and Powerlab are trademarks and WEBENCH is a registered trademark of

Texas Instruments. All other trademarks are the property of their respective owners.

© 2013 Texas Instruments Incorporated

LED Lamp Solutions

www.ti.com/lamps

General LED Driver Information
www.ti.com/led

LED Lighting System Block Diagrams

www.ti.com/led-sbd

Asia

Phone
International +91-80-41381665
Domestic Toll-Free Number

Note: Toll-free numbers do not support
mobile and IP phones.

Australia 1-800-999-084
China 800-820-8682
Hong Kong 800-96-5941
India 1-800-425-7888
Indonesia 001-803-8861-1006
Korea 080-551-2804
Malaysia 1-800-80-3973
New Zealand 0800-446-934
Philippines 1-800-765-7404
Singapore 800-886-1028
Taiwan 0800-006800
Thailand 001-800-886-0010

Fax +8621-23073686

Email tiasia@ti.com or ti-china@ti.com

Internet support.ti.com/sc/pic/asia.htm

Important Notice: The products and services of Texas Instruments
Incorporated and its subsidiaries described herein are sold subject to TI's
standard terms and conditions of sale. Customers are advised to obtain the
most current and complete information about Tl products and services
before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or
infringement of patents. The publication of information regarding any other
company’s products or services does not constitute TI’s approval, warranty
or endorsement thereof.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity

