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LEDs and LED Driver Technology

LEDs

A light-emitting diode (LED) is a semiconductor device that emits narrow-spectrum incoherent light when forward-biased.
The color of the emitted light depends on the chemical composition of the semiconductor material used, and can be
near-ultraviolet, visible or infrared. LEDs are more prevalent today than ever before, replacing traditional incandescent and
fluorescent bulbs in many lighting applications. Incandescents use a heated filament, are subject to breakage and burn-
out and operate at a luminous efficiency of 2% to 4%. Fluorescents are more efficient, at 7% to 12%, but require high
drive voltage and contain mercury, a toxic substance that may be eventually banned in certain countries. LEDs, however,
produce light directly through electroluminescence, operate at low voltage and can deliver over 20% luminous efficiency.

Key Advantages of LEDs and Their Operation Versus Alternative Lighting Sources

High energy efficiency: LEDs are 7x to 10x more efficient at producing light (lumens) than incandescent bulbs

Extremely long life span: Typically 100,000 hours for LEDs versus 1,000 hours for incandescent bulbs and
10,000 hours for fluorescent bulbs

Solid state reliability

Nearly indestructible, solid epoxy lens cases — insensitive to vibration and shocks
Fast “turn-on” time - light up very quickly

Compact size

Capable of emitting light of an intended color without the use of color filters

Focused light output — incandescent and fluorescent sources often require an external reflector to collect light
and direct it in a useable manner

Gradual reduction of light output over time, rather than sudden burn-out of incandescent bulbs

LEDs deliver high efficiency, a key advantage in lighting systems. Incandescent bulbs generate significant heat as part
of the light-production process. This is inefficient energy use since over 95% of the energy is not converted into visible
light. On the other hand, LEDs convert a much higher percentage of electrical power into light output, substantially
reducing power consumption.

Key advancements in LED reliability have enabled lifetimes in excess of 100,000 hours. Recently, these have included
alternative semiconductor doping techniques, new optical lens technologies and advanced heat sink and packaging
techniques. Many developments are underway that will increase efficiency and lifetime even further, including improved
case/housing designs, further improvements in light conversion efficiency and more thermally efficient packages for higher
current operation.

LED Driver Technology

LED driver circuits are available in several topologies:

Inductor-based Buck, Boost, Buck-Boost and SEPIC designs (these generally drive LEDs in series or multiple strings
of LEDs in series):

LED currents range from a few milliamps to multiple amps

Efficiencies in excess of 90%

Drivers act as constant current sources

Many devices use high side current sense: LED string can be returned to ground
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High Current LED Driver ICs (>350mA)

Switching Regulator-Based (Inductor), LEDs in Series
Buck

Boost

Buck-Boost

SEPIC-Flyback

Photoflash/Camera Torch

Charge Pump-Based (Inductorless), LEDs in Parallel
Single Output — Camera Flash/Torch

Medium Current LED Driver ICs (100-350mA)

Switching Regulator-Based (Inductor), LEDs in Series
Buck

Boost

Buck-Boost

Multidisplay

Low Current LED Driver ICs (20mA to 90mA)

Switching Regulator-Based (Inductor), LEDs in Series
Multidisplay

Buck for Large Panel TFT LCDs

Boost

Charge Pump-Based (Inductorless), LEDs in Parallel
Multidisplay

General Purpose

Multichannel LED Drivers for Large LCD Panels (30mA to 50mA)
OLED

Switching Regulator Based (Inductor)

LCD & CCD Bias

Switching Regulator Based (Inductor)

Series LED Driver ICs
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Parallel LED Driver ICs

200F  22F
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Buck Mode 1A LED Driver with High Dimming Ratio and Open LED Reporting

Max.
Output Operating
Part Dimming X LED Voltage Efficiency
Number Topology Type Configuration V) Iy (A) (%) Package

LT3474/-1 ' Buck 400:1 PWM 4 x 1A Series 3to 30 TSSOP-16E

(40V, 0
92 Buck Analog 4 x Series 4 to 36 30 x2 DFN-10
MSOP-10E
LT3517 Buck 5000:1 PWM | 5x 1A Series 3to 30 40 1.5 4x4 QFN-16
(40V,,0 TSSOP-16E
LT3518 Buck 5000:1 PWM . Series 310 30 2.3 -16
(40V, ) TSSOP 16E

ov,,

o [ v o | 2w 16| x5 o 1050|165
o[ [som [oxion [ [21e% [0 a8 |2
oo oo | e axxin | sxismans 2005 |90 4x15

TSSOP-20/E

|
| TSSOP-16E
| 5x7 QFN-33

4x5 DFN-16
TSSOP-16

Ext FET 3x3 QFN-16
MSOP-16E

Ext FET

3x3 QFN-16
MSOP-16E
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Part

Number

LT3486
LT3517

LT1618

LT3518

50W White LED Headlamp Driver

Dimming
Topology Type

H Dual Boost

Boost 5000:1 PWM

Boost Analog/PWM

5000:1 PWM

Max # Input Max.
of LEDs Voltage Output
x| from LED Range Voltage

LED

12v,, Configuration V)

| 1000:1 PWM | 2x5x350mA | 2x Series Strings | 2.7t024 | 35

31030
(40V, )

16to18 | 36

8 x 350mA Series

6 x 350mA Series

11 x 350mA

LT3496 Triple Boost 3000:1 PWM | 3 x4 x 350mA | 3 x Series Strings | 3 to 30
(40V,,)

arw |0

| 4x8x350mA | 4x Series Strings | 2.810 16 | 36

oo |

LT3476

LTC3783

LT3755/-1

LT3756

Boost
| QuadBoost | 1000:1 PWM

3000:1 PWM
10:1 Analog

3000:1 PWM

Boost
Boost

Boost

04109 CS3_LIN_LED_FA_10-7-08.r2.indd 7

3000:1 PWM | 25 x 0.5A Series

‘ Series

10 x 1A Series 3to 36+ 36

15 x 1A Series 451040 | 75

610100 | 100

Operating
Efficiency
(%) Package

\ 3x5 DFN-16
4x4 QFN-16
TSSOP-16E
3x3 DFN-10
MSOP-10
87 4x4 QFN-16
TSSOP-16E
87 4x5 QFN-28

[

4x5 DFN-16
TSSOP-16

3x3 QFN-16
MSOP-16E

3x3 QFN-16
MSOP-16E
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5V to 25V Step-Up/Step-Down Driver for 2 Series 350 mA LEDs

PViy
5V T0 25V

Max # Input Max.
of LEDs Voltage Output Operating
Part Xl g, from | LED Range Voltage Efficiency

Number Topology 12v,, Configuration | (V) (%) Package

LT3517 Buck-Boost 5000:1 PWM | 6 x 350mA | Series . 4x4 QFN-16
TSSOP-16E

LT3518 Buck-Boost 5000:1 PWM . 80 4x4 QFN-16
TSSOP-16E
LT3496 Triple Buck-Boost | 3000:1 PWM | 3 x 350mA | Series 3x 80 4x5 QFN-28

LT3478/-1 Buck-Boost 3000:1 PWM | 5x 700mA | Series . 80 TSSOP-16E

L T3476 Quad Buck-Boost| 1000:1 PWM 4x5x 4 x Series 28to16 | 36 80 5x7 QFN-38
350mA Strings
85

LTC3783 Buck-Boost 3000:1 PWM Series 3 to 36+ 4x5 DFN-16
10:1 Analog TSSOP-16

LT3755/-1 Buck-Boost 3000:1 PWM 4.510 40 3x3 QFN-16
MSOP-16E

85
LT3756 Buck-Boost 3000:1 PWM | 15 x 1A Series 6to 100 | 100 85 3x3 QFN-16
MSOP-16E
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20W SEPIC LED Driver

//\‘4 20W

% LED
7~ STRING

Max # Input Max.
of LEDs Voltage Output Operating
Part Dimming x| g, from LED Range Voltage Efficiency

Number Topology Type 12V, Configuration | (V) Package

LT3517 SEPIC/FlyBack | 5000:1 4x350mA | Series 3to 30 45* 4x4 QFN-16
PWM (40V, . TSSOP-16E

LT3518 SEPIC/FlyBack | 5000:1 6x350mA | Series 31030 45* 4x4 QFN-16
PWM (40V,,,,) TSSOP-16E

LT3478/-1 SEPIC/FlyBack 3000:1 6 x 500mA Series 2.7 to 36 40" 4.5 80 TSSOP-16E
PWM

LT3476 Quad SEPIC/ 1000:1 4 x3x 4 x Series 281016 36* 4x1.5 5x7 QFN-38
FlyBack PWM 350mA Strings

LTC3783 SEPIC/FlyBack 3000:1 6 x 1A Series 310 36+ Limited | ExtFET 4x5 DFN-16
PWM 10:1 by ext. TSSOP-16
Analog FET

LT3755/-1 | SEPIC/FlyBack | 3000:1 6x 1A Series 451040 | 75 EXtFET | 85 3x3 QFN-16
PWM MSOP-16E

LT3756 SEPIC/FlyBack | 3000:1 8x 1A Series 610100 | 100 ExtFET 90 3x3 QFN-16
PWM MSOP-16E
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Vin
1-CELL
Li-ion

2.7V - 4.2V

Max.
Total LED Max. No.
Part Current of White Dimming Frequency | 1, lsp
Number Topology Vi V) (mA)* LEDs Control (MHz) (mA) (HA) Package

LTC3452 Buck-Boost 2.7t05.5 DC/PWM <1 4x4 QFN-20

703490 . DC/PWM 33 DFN-8
SO-8

|-—— —||| e
| G moew e o weoeao
L oomw 1 on o oaoman

04109 CS3_LIN_LED_FA_10-7-08.r2.indd 10 10/24/08 3:43:57 PM



2.9VT0 4.5V
2.2uF

T

DISABLED ENABLED —

//\‘// LED

DISABLED renagi ey — AOT2015

Maximum
Conversion | Total LED | Max. # of Operating
Part Ratio/Boost | Current White LEDs Efficiency™| Frequency | I, lsp
Number | V, (V) Factor (mA) X1 e Dimming Control | (%) (MHz) (mA) | (uA) Package

cwe 20mas wex a0 txwows memwmw @ 1 om o 2000 |
e 2omas s 0 ixsows memamwi s 0o om s oaomo |
e 2owas wisex o0 axtiows memamwi 0 0o 0o« oaoni |
cs 2oas wisex 0 ixitows memamwi 0 0o 03 s oavmio |
e 20tas s tom 1 messamm 005 03 a5 oeomaz |
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50/500mA Two Series Red LED Driver

Vin
7VTO 32V

Input Max.
Voltage Output Operating
Part Dimming LED Range Voltage Efficiency
Number Topology Configuration | (V) V) (%) Package

LT3591 80:1 PWM | 5 x 200mA Series 25t012 . 2x3 DFN-8

LT3517 Buck 5 x 300mA Series 3to0 30 30 15 92 4x4 QFN-16
PWM (40V,,) TSSOP-16E
92 Buck 10%/100% Series 3 to 36 32 92 2x3 DFN-10
Analog 60V 00 MSOP-10E
. T3496 Buck 3000:1 3 x Multiple 31to 30 30 3x0.75 | 92 4x5 QFN-28
PWM Series Strings | (40V,,,)
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10 LEDs i100mA

|
I
gﬂ

Max #
of LEDs
X | g from

12v,,

Input
Voltage
Range

V)

LED
Configuration

Part
Number

Dimming
Type

Topology ‘

Dual Boost 2 x Series 2.7to024

Strings

L T3517 Boost 5000:1 10 x 200mA Series
PWM

L T3518 Boost 50 10 x 300mA Series

PWM
x 10 x 100mA Series

LT3496 Triple Boost 3000:1
PWM

Strings

LT3486 2 x 8 x 100mA

310 30
(40V, )

3to 36
60V, )

31030
(40V, )
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Max.
Output
Voltage
V)

4

2.3

3x0.75

Operating
Efficiency
(%)

Package
3x5 DFN-16

4x4 QFN-16
TSSOP-16E

4x4 QFN-16
TSSOP-16E

4x5 QFN-28
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Part
Number Topology

LT3517 Buck-Boost

L T3518 Buck-Boost

LT3496 Triple

Buck-Boost

04109 CS3_LIN_LED_FA_10-7-08.r2.indd
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5000:1
PWM

3000:1
PWM

Max #
of LEDs
x| ., from

12v,,

6 x 300mA

8 x 300mA

3x6x
100mA

LED
Configuration

Series

Series

3 x Series
Strings

Input Max.
Voltage Output
Range Voltage

v) v)

31030
(40V, )

3x0.75

Operating
Efficiency
(%)

80

4x4 QFN-16
TSSOP-16E

4x4 QFN-16
TSSOP-16E

4x5 QFN-28
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12V(TYP)  Ciy
9VTO 15V 10pF

LUXEON \\R\; i
LEDs \\"\\;
LXCL-PWF1 \\:\\; iy

WY oeElon

100mA \’\
m
lw
LW

2

DIMMING
INPUT 1

Max # of LED
LEDs x I,.* Configuration

Part Dimming
Number Type

LT3466-1 LED Driver DC/PWM | 10 x 25mA Series
and Boost

Converter

Dual LED
Driver

LT3466 C/PWM | 2 x 25 x

LTC3452 DC/PWM | 5x20mA + Parallel

1 x 200mA

Synchronous
Buck-Boost
LED Driver

LT3486 Dual LED 1000:1

Driver PWM

2x8x
100mA
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Input
Voltage
Range (V)

2.71t0 24

271055

DIMMING
INPUT 2

PWM

FREQ

1kHz
100k

Max.
Output
Voltage (V)

39.4

4.5

35.4

Operating
Efficiency
(%)

Package

3x3 DFN-10
TSSOP-16E

3x3 DFN-10
TSSOP-16E

4x4 QFN-20

3x4 DFN-16
TSSOP-16E
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50mA
S S SN

B
L EELLLL858585

CONTROL

Max # Input Max.
of LEDs Voltage Output Operating
Part Dimming x|, from | LED Range Voltage Efficiency
Number Topology Type 40V, Configuration | (V) V) (%) Package

LT3590 Buck 10:1 DC 8 x 50mA Series 4.5 10 55 40 2x2 DFN-6
SC-70
LT3517 Buck 5000:1 x 50mA Series 310 30 . 92 4x4 QFN-16
PWM (40V, ) TSSOP-16E
LT3595 16-Channel 5000:1 16 16 x Multiple 4.510 45 45 16x0.09 92 5x9 QFN-56
Buck PWM 50mA Series Strings
96 Buck 3000:1 3 3 x Multiple 310 30 95 4x5 QFN-28
PWM 50 Series Strings | (40V,,,))
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Vin
3VTO 5V

SHUTDOWN AND
CURRENT CONTROL

Max # Input Max.
of LEDs Voltage Output Operating
Part Dimming | x 1, LED Range Voltage Efficiency
Number Type (V,=3.6V) Configuration (%) Package

LT3491 Boost LED 300:1 6 x 25mA Series 251012 260 SC70
Driver PWM

L T3498 Boost LED DC/PWM | 6 x 20mA Series 2.5t0 12 32 300 + 77 2x3 DFN-12
and OLED 180
Driver

LT3591 Boost LED 90:1 10 x 25mA Series 251012 42 450 77 2x3 DFN-8
Driver PWM

LT3593 Boost LED 32:1 10 x 25mA Series 251055 4 550 2x2 DFN-6
Driver Digital ThinSOT

LT3497 Dual Boost 250:1 2x6x20mA | 2 Parallel 251010 32 2x3 DFN-10
LED Driver PWM Series Strings
of 6

2x320 84 3x3 DFN-10

LT3466 Dual Boost DC/PWM | 2 x10x 2 Parallel 2.7to0 24 40

LED Driver 25mA Series Strings
of 10

LT3466-1 Boost LED DC/PWM | 10 x 25mA Series 2.7t 24 40 2x320 | 84 3x3 DFN-10
Driver + Boost

L T3598 6-Channel 1000:1 6 x 10 x 6 x Multiple 31030 44 1.5A 88 4x4 QFN-24
Buck LED PWM 30mA Series Strings 40V, ,,,)
Driver

LT1942 Quad DC/DC | DC/PWM | 12 x 25mA 2 Parallel 261016 44 4x4 QFN-24
Converter and Series Strings
LED Driver of 6
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LED Driver for 60 White LEDs
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MULTICHANNEL LED DRIVERS FOR LARGE LCD PANELS (30mA TO 50mA)

Multichannel LED Drivers for Large LCD Panels (30mA to 50mA)

LT3595: 16-Channel Buck Mode 50mA LED Driver
4.5V to 45V Input Supply Range

Up to 50mA LED Current per Channel

100mA, 45V Internal Switches
8% Relative LED Current Match at 20mA
16 Independent LED Channels
5000:1 True Color PWM Dimming Range

LEDs Disconnected in Shutdown

Internal Schottky Diodes

Low Quiescent Current

2MHz Switching Frequency

Rge; Pin Sets Master LED Current

Typical Efficiency: 92%

Open LED Detection and Thermal Protection

5mm x 9mm x 0.75mm QFN-56 Package

Vpwm
5V/DIV

Isw
50mA/DIV

ILep
20mA/DIV

5000:1 PWM Dimming at 100Hz

400ns/DIV

10 LEDS AT 40mA

30W LED Driver for 160 LEDs (16 Strings, 10 LEDs per String) at 50mA

Conversion Efficiency

100
- %
2\,
o
o
5
(=}
w
]
90
85
10 20

Vin *
45V

X 0.47yF i 0.470F  0.47yF i 0.47yF SISl 0.47yF X 0.47yF L 0.47yF & 0.47yF
by LA F S o SRV Nl B N NI
ii " fi fi if ii fi 4
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fv\ Ev\ N* N* *v\ *v\ r’* ﬂf

100k

=

LED
BRIGHTNESS
CONTROL

[ L1111

L15

(%]
=
I
=
w

SW15 Viy Swi4 L14 SWi13 L13

%)
=
=
IS
=
@

LT3595

SW5

L6 SWe

L12 Swi12 L11 SWi1 Vjy SW10 L10 SW9 L9

[TTTTTTT

RRWRRRRRRR

HHHHHHHHHE

\AAAS
100pH

RERERERERS

S
&
\AAAS

100pH

RV

v
v
v
v
v
v
v
v
v
v

100pH
LYY Y\

EAP R  EE

HHHHHHHHHE

100pH
LYY Y\

S 55 EE S S
HHHHHHHHHE
HHHHHHHHHS

\AAAS

RRRWRRR RV

100pH

HHHHHHHHHE

VAAANS
100pH

RWRRRRRRR_R

100pH

IEE TS ST

HHHHHHHHHS

100pH
Y'Y Y\

55

555555

HHHHHHHHHE

S5

#| ¥ 2N | ¥ 0\

_|

LED
BRIGHTNESS
CONTROL
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LT3595: Actual Size,
Complete Solution
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2.2uF 2.2uF

Vi
T 224F

DVge

0.1yF
T

20—

RESET ——>

Conversion | Total Max. # Maximum
Ratio/ LED of White Number Operating
Part Boost Current | LEDs Display of Dimming | Efficiency*** | Frequency
Number V) Factor (mA) X e Types Displays | Control (%) (MHz) Package

LTC3212 . 37x25mA . 2x3 DFN-12

L TC3230 . 1x/1.5x/2x Main, Sub, . 3x3 QFN-20
+ 2 LDOs

LTC3219 . 1x/1.5%/2x Universal | Upto 9 H 3x3 QFN-20

LTC3220 . 1x/1.5x/2x 18x20mA Universal . 4x4
L TC3220-1" 5. UTQFN-28

LTC3206 . Main, SUB, 3 4x4 QFN-24
RGB

LTC3210/-1 . 1x/1.5x/2x 4x25mA + | Main, CAM | 2 . 3x3 QFN-16
1*x400mA

L TC3209-1 . 1x/1.5x/2x B6x25mA + Main, Aux, . 4x4 QFN-20
1x15mA + | CAM
1*x400mA

LTC3209-2 . 1x/1.5x/2x B5x25mA + Main, Aux, | 3 . 4x4 QFN-20
1x15mA + | CAM
2*x200mA

LTC3207 . 1x/1.5x/2x 12x28mA +

Universal, | Upto 13 4x4 QFN-24
1*x425mA

CAM

L TC3208 . 1x/1.5x/2x (4+2+3+4)x | Main, SUB, | 5 . 5x5 QFN-32
27.5mA +
4x100mA
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DRIVE UP TO 5 LEDS

3VT0 4.2V
Li-lon
BATTERY

(APPLY PWM WAVEFORM FOR
ADJUSTABLE BRIGHTNESS CONTROL)

Total Maximum
Output | Operating
Part Dimming LED Output Current || Efficiency**
Number Type Configuration Voltage (V) (mA) (%) Package

cons s o o |—|||

LTC3202 DAC 6+ parallel 2.7t045 Adj (3.3 to 4.0) 125 3x3 DFN-10
MSOP-10

dcmes w6 m 270ss |—||—|

e |me o s aess s m  ecms
cowe e s wees spsesa m w  sovr
o em o s G m wssom

LTC3203B-1 parallel 271055 .5, 90 3x3 DFN-10
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Part
Number Configuration Topology

Input
Voltage
Range
V)

Max.
Output
Voltage
V)

Operating
Efficiency
(%)

Package
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251012
241015
221016
2.581t05.5
231016
0.91to 10
2.3t016
221016
2.4t016
2.4t0 16

32
+40
+40
+14
40
34
+28
36
40
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Vuiy
2.5V T0 6V

CCD POSITIVE
+15V, 50mA

LED DRIVER
20mA, UP TO 6 LEDS

Vyin
2.5VTO 6V CCD NEGATIVE
22uF —8V, 100mA

Part Number of Output
Number Outputs V() Vourr V) | 1g, (A)* Frequency Iq (MA) Disconnect Package

et 1 tiwof0 s oss  tawe  am - Twosor
e 1 tzwts s 025 cosmorme 20 - om0
oets 1 tewis % 1 tawk e - ueoeo
Qw1 zewte s o tawk  2emA e 3Q0AVD
Gwran 1 zzwte s 10 awe w0 s a0
Gwss 1 2swt0 s ooss  CowaniOfTme 25 - Thnsor
o ase oo owe e - o

LT3479 25t024 40 3.00 3.5MHz 5mA 3x4 DFN-14
TSSOP-16

T36YA 1 25116 3 080 13VHZOMHz  28mA - ThisOT

(TI9/A 1 261016 8 100 12MHZ/22MHz  42mASSTA - ThinSOT

M9AWA 1 261016 -8 100 12MHZ22WHz  S8mA - ThisOT

C1697 1 28085 6 09 30Kk 09mA - MSOP-0

M7 2 12115 -8 085010 ConstantOffTme (20 - ThisOT

s 2 24015 0 ozxe  CownObTme £ e S@OAWO

|_||||||| 343 QFN-20

LT3471 2 410 16 +40 2 x 1.30 1 2MHz | 2.5mA 3X3 DFN-10

LT3466-1 271024 40 0.32x2 1.0MHz 5mA 3x3 DFN-10
TSSOP-1 6E

oo s iswas =5 om s 1 - oo
|—||||||| et P24

LT1942 4 2.6to 16 44 0.55/0.15/0.5/0.5 = 1MHz 4x4 QFN-24
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PACIFIC NORTHWEST

Denver

7007 Winchester Cir., Ste. 130
Boulder, CO 80301

Tel: (303) 926-0002

Fax: (303) 530-1477

Portland

5005 SW Meadows Rd., Ste. 410
Lake Oswego, OR 97035

Tel: (503) 520-9930

Fax: (503) 520-9929

Salt Lake City
Tel: (801) 731-8008

Seattle

2018 156th Ave. NE, Ste. 100
Bellevue, WA 98007

Tel: (425) 748-5010

Fax: (425) 748-5009

SOUTHWEST AREA

Los Angeles

21243 Ventura Blvd., Ste. 238
Woodland Hills, CA 91364
Tel: (818) 703-0835

Fax: (818) 703-0517

Orange County

15375 Barranca Pkwy., Ste. A-213

Irvine, CA 92618
Tel: (949) 453-4650
Fax: (949) 453-4765

Phoenix

2085 E. Technology Cir., Ste. 101
Tempe, AZ 85284

Tel: (480) 777-1600

Fax: (480) 838-1104

San Diego

5090 Shoreham Place, Ste. 110
San Diego, CA 92122

Tel: (858) 638-7131

Fax: (858) 638-7231

CENTRAL AREA

Chicago

2040 E. Algonquin Rd., Ste. 512
Schaumburg, IL 60173

Tel: (847) 925-0860

Fax: (847) 925-0878

Cleveland

7550 Lucerne Dr., Ste. 106
Middleburg Heights, OH 44130
Tel: (440) 239-0817

Fax: (440) 239-1466

Columbus
Tel: (614) 488-4466

Detroit

39111 West Six Mile Road
Livonia, Ml 48152

Tel: (734) 779-1657

Fax: (734) 779-1658
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Indiana
Tel: (317) 581-9055

lowa
Tel: (319) 393-5763

Kansas
Tel: (913) 829-8844

Minneapolis

7805 Telegraph Rd., Ste. 225
Bloomington, MN 55438

Tel: (952) 903-0605

Fax: (952) 903-0640

Wisconsin
Tel: (262) 859-1900

NORTHEAST AREA

Boston

15 Research Place

North Chelmsford, MA 01863
Tel: (978) 656-4750

Fax: (978) 656-4760

Connecticut
Tel: (860) 228-4104

Philadelphia

3220 Tillman Dr., Ste. 120
Bensalem, PA 19020

Tel: (215) 638-9667

Fax: (215) 638-9764

SOUTHEAST AREA

Atlanta
Tel: (770) 888-8137

Austin

8500 N. Mopac, Ste. 603
Austin, TX 78759

Tel: (512) 795-8000

Fax: (512) 795-0491

Dallas

17000 Dallas Pkwy., Ste. 200
Dallas, TX 75248

Tel: (972) 733-3071

Fax: (972) 380-5138

Fort Lauderdale
Tel: (954) 473-1212

Houston

1080 W. Sam Houston Pkwy., Ste. 225
Houston, TX 77043

Tel: (713) 463-5001

Fax: (713) 463-5009

Huntsville
Tel: (256) 881-9850

Orlando
Tel: (407) 688-7616

Raleigh

15100 Weston Pkwy., Ste. 202
Cary, NC 27513

Tel: (919) 677-0066

Fax: (919) 678-0041

Tampa
Tel: (813) 634-9434

CANADA

Calgary, AB

Tel: (403) 455-3577
Montreal, QC

Tel: (450) 689-2660

Ottawa, ON
Tel: (613) 421-3090

Toronto, ON
Tel: (440) 239-0817

Vancouver, BC
Tel: (604) 729-1204

ASIA

AUSTRALIA / NEW ZEALAND

Linear Technology Corporation
133 Alexander Street

Crows Nest NSW 2065
Australia

Tel: +61 (0)2 9432 7803

Fax: +61 (0)2 9439 2738

CHINA

Linear Technology Corp. Ltd.
Units 1503-04, Metroplaza Tower 2
223 Hing Fong Road

Kwai Fong, N.T., Hong Kong

Tel: +852 2428-0303

Fax: +852 2348-0885

Linear Technology Corp. Ltd.
Room 2701, City Gateway
No. 398 Cao Xi North Road
Shanghai, 200030, PRC

Tel: +86 (21) 6375-9478

Fax: +86 (21) 5465-5918

Linear Technology Corp. Ltd.

Room 816, 8/F

China Electronics Plaza B

No. 3 Dan Ling Rd., Hai Dian District
Beijing, 100080, PRC

Tel: +86 (10) 6801-1080

Fax: +86 (10) 6805-4030

Linear Technology Corp. Ltd.
Room 2604, 26/F

Excellence Times Square Building
4068 YiTian Road, Futian District
Shenzhen, 518048, PRC

Tel: +86 755-8236-6088

Fax: +86 755-8236-6008

JAPAN

Linear Technology KK

8F Shuwa Kioicho Park Bldg.
3-6 Kioicho Chiyoda-ku
Tokyo, 102-0094, Japan

Tel: +81 (3) 5226-7291

Fax: +81 (3) 5226-0268

Linear Technology KK

6F Kearny Place Honmachi Bldg.
1-6-13 Awaza, Nishi-ku
Osaka-shi, 550-0011, Japan

Tel: +81 (6) 6533-5880

Fax: +81 (6) 6543-2588

Linear Technology KK

7F, Sakuradori Ohtsu KT Bldg.

3-20-22 Marunouchi, Naka-ku Nagoya-shi,
460-0002, Japan

Tel: +81 (52) 955-0056

Fax: +81 (52) 955-0058

KOREA

Linear Technology Korea Co., Ltd.
Yundang Building, #1002
Samsung-Dong 144-23
Kangnam-Ku, Seoul

135-090 Korea

Tel: +82 (2) 792-1617

Fax: +82 (2) 792-1619

SINGAPORE

Linear Technology Pte. Ltd.
507 Yishun Industrial Park A
Singapore 768734

Tel: +65 6753-2692

Fax: +65 6752-0108

TAIWAN

Linear Technology Corporation
8F-1, 77, Nanking E. Rd., Sec. 3
Taipei, Taiwan

Tel: +886 (2) 2505-2622

Fax: +886 (2) 2516-0702

EUROPE

FINLAND

Linear Technology AB
Teknobulevardi 3-5

P.O. Box 35

FIN-01531 Vantaa
Finland

Tel: +358 (0)9 2517 8200
Fax: +358 (0)9 2517 8201

FRANCE

Linear Technology S.A.R.L.
Parc Tertiaire Silic

2 Rue de la Couture, BP10217
94518 Rungis Cedex

France

Tel: +33 (1) 56 70 19 90

Fax: +33 (1) 56 70 19 94

GERMANY

Linear Technology GmbH
Osterfeldstrasse 84, Haus C
D-85737 Ismaning
Germany

Tel: +49 (89) 962455-0

Fax: +49 (89) 963147

Linear Technology GmbH
Haselburger Damm 4
D-59387 Ascheberg
Germany

Tel: +49 (2593) 9516-0
Fax: +49 (2593) 951679

Linear Technology GmbH
Jesinger Strasse 65
D-73230 Kirchheim/Teck
Germany

Tel: +49 (0)7021 80770
Fax: +49 (0)7021 807720

ITALY

Linear Technology ltaly Srl
Orione 3, C.D. Colleoni

Via Colleoni, 17

1-20041 Agrate Brianza (M)
Italy

Tel: +39 039 596 5080

Fax: +39 039 596 5090

SWEDEN

Linear Technology AB
Electrum 204
Isafjordsgatan 22
SE-164 40 Kista
Sweden

Tel: +46 (8) 623 16 00
Fax: +46 (8) 623 16 50

UNITED KINGDOM

Linear Technology (UK) Ltd.

3 The Listons, Liston Road
Marlow, Buckinghamshire SL7 1FD
United Kingdom

Tel: +44 (1628) 477066

Fax: +44 (1628) 478153
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Linear Technology Corporation
1630 McCarthy Blvd.

Milpitas, CA 95035-7417
1-800-4-LINEAR

408-432-1900
| EAD www.linear.com
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