Lighting Management Solutions
for Ultra-Portable Applications

Building Blocks
+ LED Drivers

- LEDs

- IGBTs

- Integrated Controllers

Target Applications
- Cellular Phones

- Digital Still Cameras

- PDAs

- Camera Flashes

- Camcorders

Ultra-Portable Lighting Management Solutions

As the trend in portable device displays moves from monochrome to full-color, the demand
for compact, easy-to-use LED backlight solutions also grows dramatically. Fairchild
Semiconductor is addressing these trends by offering combinations of low Vg LEDs and
LED driver ICs for the most complete choice of backlighting options.

Fairchild, a leader in power management solutions, recently added eight white LED drivers
to its product portfolio for handhelds. These drivers provide a complete backlighting
solution that covers all possible needs for cell phones, PDAs, pagers and other portable
devices. With expertise in both LEDs and LED driver ICs, Fairchild offers designers the
freedom to match an array of LED products in a variety of popular backlighting colors,
including white, pink, blue, amber, and RGB to their driver ICs. This combination of
parts assures precise brightness matching and enables the use of a range of LEDs from
matched, binned LEDs to unmatched LEDs.
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Fairchild’s Ultra-Portable Lighting Management Sol

Cellular Phones

Communication, Consumer and Instrumentation

Building Blocks Cellular Phones

LED Drivers

- Broadest offering in the industry Ant
- Serial, parallel and matrix configurations Spesler Y

- Parallel Configuration for highest efficiency, Audio Amps comioller
reliability and minimum EMI Baseband

- Serial configuration for simplicity of % b‘—@ N (DSP, MCU & Memory) = RX ,q
LED connections |

- Choice of brightness control methods )
Charge Controller

Camera Flash Controller l I I l I l
: Greatly S|mp|m6d architecture that LCD & SIM Card Reset DC/DC LDO Amp for PA
minimizes SOﬂWare Overhead Backlight Interface Controller Converter (Digital/Analog) LDO (RF) Bias Control
- Simple, effective and elegant solution | Protection | o= |
- Backlighting LEDs
- Choice of colors —
red, pink, blue, amber and white Block Diagram of Lighting Sub-System
- Wide range of Vg choices enable
architectures ranging from low V. direct AW/ /-
battery connect devices to high intensity 1 -
) . LI\
devices driven by boost converters
+Fesh LEDs
- Special configurations to provide very high Serial
i i iahili Interface
lmens!ty and rgllablllty . 4| |ntegrated Controller *
- Long life and high reliability Backlighting
HH ¥
Lighting Backlighting
[ See parametric selection charts for product offerings
> Visit www.fairchildsemi.com for product offerings
LED Drivers for Backlighting Applications
Part Number No. of LEDs Max Current Brightness Boost/Method Max Shutdown Packages Maximum
Channels Channel Channel (mA) Control Method” Current (LA) Efficiency
FAN5606 1 6 20 D, A, P Yes, Inductor, Builtin Diode 1 MLP (3x3) 85%
FAN5608 2 6 20 D, AP Yes, Inductor, Builtin Diode 1 MLP (3x3 and 4x4) 85%
FAN5609 4 1 20 D,P Yes, Adaptive Charge Pump 2 TSSOP-14, MLP (4x4) 86%
FAN5610 4 1 21 AP Not Required 1 SC70-6, TSOT-6 91%
FAN5612 3 1 40 AP Not Required 1 SC70-6, TSOT-6 90%
FAN5613 4 1 40 AP Not Required 1 MLP2x2 90%
FAN5614 2 1 80 AP Not Required 1 SC70-6 90%

* (1) D = Digital, A = Analog, P = PWM
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Digital Still Cameras

Digital Still Camera

Zoom
Lens

SDRAM/ FLASH External
DRAM Memory Memory Card

1 !

CDS/SHA
+AGC +A/ID

Motor NTSC/ Video y
Driver Camera DSP »| PAL || Filter | NTSC/PAL
. o
Encoder Driver
Driver IC

LCD
Driver

Controller |—|_MCU

Strobe

IGBT
FLASH

User IIF

Buttons < ( j
Filter

LCD Module (1.5")

White LED
Backlight

5V 20mA
(4 LEDs)

User IIF 5V 33V 1215V -12/-15V

LEDs Battery Universal AC

Charger Adapter
SE?‘}IUDS [ oo ][ Buck ][ Boost |[supervisory]
Power Management
Digital Still Camera Flash - LED Based Digital Still Camera Flash - Lamp Based

LED Based Flash

AR
§ E

LED Based Flash

Serial
Interface

4—————p| |ntegrated Controller Main Display Serial
Backlighting Interface

4| |ntegrated Controller Main Display
Backlighting

Camera Flash/Lighting Management Controllers

Part Number Functions Attributes and Functions Packages
FMS2000* Flash only Programmable control of flash brightness/duration, red eye reduction, movie mode, white balance and battery voltage compensation, TSSOP-14
serial communication based simple command structure
FMS2004* Flash and Al flash features of FMS2004, independent backlighting drivers for main and auxiliary display and RGB LED driver for programmable MLP5x5
backlighting color generation

* Under development

Strobe IGBT Switch for Camera Flash

Part Number Packages Vegs (V) Vgs (V) Max. Peak Collector (Amps) Ve (V) Typ. at Peak Collector Current
FGS15N40L SO-8 400 +6 130 @ 4.0 Vge 4.5

FDS17N40L SO-8 400 +6 175 @ 4.0 Vge 4

FDR4OL17N SSOT-8 400 +6 175 @ 4.0 Vge 4

FDC11N40L SSOT-6 FLMP 400 +6 110 @ 4.0 Vge 4




Visit www.fairchildsemi.com/power/pf_ultraportable.html
for more ultra-portable solutions
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LEDs

Part Number

Backlighting and General Purpose Lighting

QTLP600OCEB
QTLP601CEB
QTLP603CEB
QTLP610CEB
QTLP611CEB
QTLP613CEB
QTLP600CIW
QTLP601CIW
QTLP603CIW
FOL215CIW
QTLP610CIW
QTLP611CIW
QTLP613CIW
QTLP601CP
QTLP650CRGB
QTLP650DRGB
QTLP614CRGB
QTLP614DRGB
FOL1313RGB

Color

Blue
Blue
Blue
Blue
Blue
Blue
White
White
White
White
Blue
Blue
Blue
Pink
RGB
RGB
RGB
RGB
RGB

Flash Applications

FOL625CIW White
FOL625RGB RGB
LED Drivers
Product Package
UOoM:
FAN5606 MLP
FAN5608 MLP
FAN5609 TSSOP
FAN5610 MLP
FAN5611 SC70
FAN5612 SC70
FAN5613 MLP
FAN5614 SC70

Driver
Only

No

Packages

0603
0603
0603
0603
0603
0603
0603
0603
0603
0603
0603
0603
0603
0603
1212
1212
1208
1208

Driver
with
Boost

Inductor
Based

Inductor
Based

Switched
Capacitor

Current
Matching
Accuracy

%

Package Height (mm)

0.8
0.6
2.0
2.0
1.0
11
0.8
0.6
0.4
1.0
2.0
1.0
1.1
0.6
11
1.1
15
1.5
1.35

23
23

N/A

N/A

W owww N

# of
LEDs

12

I

N A WA B

Max LED
Driving
Current
mA

20

20
20

20
40
40
40
80

Configuration

Top Emitting
Top Emitting
Side Emitting
Side Emitting
Side Emitting
Side Emitting
Top Emitting
Top Emitting
Top Emitting
Side Emitting
Side Emitting
Side Emitting
Side Emitting
Top Emitting
Top Emitting
Top Emitting
Side Emitting
Side Emitting
Side Emitting

Top
Top

Input
Voltage

2.75

2.75
2.75.5

2.756.5
3.355
3.355
3.3565
3.355

Ground
Current

mA
0.1

0.1

2

0.02
0.1
0.1
0.1
0.1

Attributes

High Brightness

Clear

Diffused

Clear

Diffused

ESD protection

6-pin package
6-pin package

Ground B
Current Serial
JOff Driver
HA

il Yes

1 Yes
L5 No

<1 No

<1 No

<1 No

<1 No

<1 No

Brightness Parallel
Control Driver
Analog, No
PWM, Digital

Analog, Yes
PWM, Digital

PWM, Digital Yes
PWM, Digital Yes

Analog, PWM Yes
Analog, PWWM Yes
Analog, PWM Yes
Analog, PWM Yes

www.fairchildsemi.com



Visit www.fairchildsemi.com/power/pf_ultraportable.html
for more ultra-portable solutions

Fairchild’s Ultra-Portable
Lighting Management Solutions

FAN5606/FAN5608 — MLP-8/MLP-14
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Constant Current, Serial and Parallel Driver with Built-In Boost

Key Features

- High Efficiency — Boost Vs to the minimum level to guarantee the
nominal current selected on any of the channels

- Drives white, blue or any multicolor LEDs up to 6 in serial from Lion Vin Vo Diclveien ouT
- Independent brightness control for each channel DAC 1 g : gi FAN5606

- Brightness control: override DAC — analog/digital/PWM in one FAN5608

- Low EMI, ultra-low ripple DAC 2 g ] gi g:;
- Soft start (FAN5608 only) Vss

FAN5609 - TSSOP-14/MLP-14

CH1

..|||_

Y Y Vv Y

Constant Current Parallel LED Driver with Built-In Boost

Key Features

- Drives white, blue or any multicolor LEDs with uniform brightness |11¥/|‘21¥/|?1¥/|ﬁ¥/‘) f
- Builtin Vi compensation circuitry - No LED pre-selection needed D1 D2 D3 D4 =
- Drives LEDs with low or high Vi — not sensitive to LED V; mismatch ouT ouT 1
- Ultra low EMI, ultra low ripple Vin Vi FAN5609 T
-V = 2.7V 10 5.5V IN A A 1
- True digital brightness control with true PWM control INB 5 Vss —T
- Built-in DAC provides high performance _?L
FAN5610 - MLP-8
Constant Current, Parallel Driver
Key Features Voo
- Drives ANY multicolor LEDs with uniform brightness at Vi = 3.3V to 5.5V I1¢¥ﬁ¥ﬁ¥m¥/ﬂ
- Builtin VV; compensation circuitry - no LED pre-selection needed D1 D2 D3 D4
- Insensitive to LED electrical mismatch — proprietary content Vi
- Zero EMI, zero ripple FAN5610
- 91% efficiency INA A
- Digital brightness control (7 to 21mA) with PWM INB E Vss

JU— —

+ Built-in DAC provides high performance

FAN5611, FAN5612, FAN5613, FAN5614 — SC70/SOT23/MLP-8

Parallel Drivers

Key Features Voo
- LED drivers for parallel connected LEDs

- Internally matched current sources with 3% accuracy

- LEDs current programmed with external resistor Vcontrol
- Zero EMI and ripple

- lg <1pA — shutdown

* Vipp and Vg €aN be connected together if Vpy is stable and regulated

- 90% efficiency

WYL YL YR Y-
D1 D2 D3 D4

Iset
VWV FAN5611
VSS
pr——



For datasheets, application
notes, samples and more,
visit www.fairchildsemi.com
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For a complete listing of sales representatives and sales offices,

visit www.fairchildsemi.com/cf/sales_contacts/

Americas

Fairchild Semiconductor
Customer Response Center

7701 West Las Colinas Boulevard
Suite 400 Irving, TX 75063
United States

China

Fairchild Semiconductor

(Shanghai) Company Limited

Bejing Liaison Office

Room 2506, China Resources Building
No. 8, Jianguomenbei Avenue

Bejing 10005, P.R. China

Tel: 86-10-8519-2060

Fax: 86-10-8519-2061

Fairchild Semiconductor
(Shanghai) Company Limited
Shenzhen Liaison Office

Room 3108, Shun Hing Square
Di Wang Commercial Centre
5002 Shen Nan Road East
Shenzhen 518008, P.R. China
Tel: 86-755-8246-3088

Fax: 86-755-8246-2092

Fairchild Semiconductor
(Shanghai) Company Limited
Puxi Liaison Office

Room 2208, Kerry Centre
No. 1515 Nanjing West Road
Jingan, Shanghai, P.R. China
Tel: 86-21-5298-6262

Fax: 86-21-5298-5118/9

Finland

Fairchild Semiconductor
Itakatu 3 D 213
Helsinki, FIN-00930
Finland

Tel: 358-9-3411266
Fax: 358-9-3411292

France

Fairchild Semiconductor SAS
Immeuble Dublin

2, place Gustave Eiffel

Silic 227

94528 Rungis Cedex
France

Tel: 33-1-5634-7210

Fax: 33-1-5634-7211

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized ch
to use and is not intended to be an exhaustive list of all such trademarks: ACEx™, Across the board. ]
Around the world.™, ActiveArray™, Bottomless™, CoolFET™, CROSSVOLT™, DOME™, ECOSPARK™,

Germany

Fairchild Semiconductor GmbH
Oskar-von-Miller-Strasse 4e
D82256, Firstenfeldbruck
Germany

Tel: 49-8141-6102-0

Fax: 49-8141-6102-100

Hong Kong

Fairchild Semiconductor
Hong Kong Ltd.

19/F, CMG Asia Tower
The Gateway Il

15 Canton Road
Tsimshatsui, Kowloon
Hong Kong

Tel: 852-2722-8338
Fax: 852-2722-8383

Italy

Fairchild Semiconductor Srl

Via Carducci, 125

20099 Sesto San Giovanni (MI)
Italy

Tel: 39-02-249111-1

Fax: 39-02-26263424

Japan

Fairchild Semiconductor Japan Ltd.
6F Bancho-Kaikan

12-1 Gobancho, Chiyoda-ku
Tokyo, 102-0076 Japan

Tel: 81-3-5275-8380

Fax: 81-3-5275-8390

Fairchild Semiconductor Japan Ltd.
Osaka Office

Shin-osaka Meiko Building 8F
4-3-12, Myahara, Yodogawa-ku
Osaka, 532-0003 Japan

Tel: 81-6-6398-3670

Fax: 81-6-6398-3680

Korea

Fairchild Korea Semiconductor, Ltd.

Bucheon Office

82-3, Dodang-Dong
Wonmi-ku, Bucheon,
Gyunggi-Do, 420-711
Korea

Tel: 82-32-680-1000
Fax: 82-32-680-1949

Fairchild Korea Semiconductor, Ltd.

Suwon Office

6th Floor Song-i Building
976-12, Youngtong-Dong
Paldal-Ku, Suwon-Si,
Gyunggi-Do, 442-470
Korea

Tel: 82-31-205-0291
Fax: 82-31-205-3352

Fairchild Korea Semiconductor, Ltd.
Gumi Office

4F| Sero-net Building

274-9, Songjeung-Dong,

Gumi, Gyungsang-buk-Do, 730-090
Korea

Tel: 82-54-457-4111

Fax: 82-54-457-4121

Mexico

Fairchild Semiconductor
Av. Vallarta #6503 Flr. 14
Col. Cd Granjas
Zapopan Jalisco 45010
Mexico

Tel: 52-3-1100017

Fax: 52-3-1101878

Singapore

Fairchild Semiconductor
Asia Pacific Pte. Ltd.
350 Orchard Road
#20-01/03 Shaw House
Singapore 238868

Tel: 65-836-0936

Fax: 65-838-0321/3

Sweden

Fairchild Semiconductor
Industrivagen 7

SE-171 48 Solna
Sweden

Tel: 46-8-6515530
Fax: 46-8-6515505

Taiwan

Fairchild Semiconductor

Hong Kong Ltd. Taiwan Branch
18/F-A, No. 167

Tun Hwa North Road

Taipei 10500, Taiwan

Tel: 886-2-2712-0500

Fax: 886-2-2746-7188

UK

Fairchild Semiconductor Ltd.
Interface House

Interface Business Park
Wootton Bassett

Swindon SN4 8QE

United Kingdom

Tel: 44-1793-856856

Fax: 44-1793-856857

E2CMOS™, EnSigna™, FACT™, FACT Quiet Series™, FAST®, FASTr™, GlobalOptoisolator™, GTO™,
HiseC™, I12C™, ImpliedDisconnect™, ISOPLANAR™, LittleFET™, MICROCOUPLER™, MicroFET™,
MicroPak™, MICROWIRE™, OPTOLOGIC™, OPTOPLANAR™, PACMAN™, POP™, Power247™,
PowerTrench®, Programmable Active Droop™, QFET®, QS™, QT Optoelectronics™, Quiet Series™,
RapidConfigure™, RapidConnect™, SILENT SWITCHER®, SMART START™  SPM™  Stealth™,
SuperSOT™-3, SuperSOT™-6, SuperSOT™-8, SyncFET™, The Power Franchise™, TinyLogic®,
TruTranslation™, UHC™, UltraFET®, VCX™.
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