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Microsemi * iflicrosemi * Wiicrosemi ¢ Niicrosemi

AM

Analog Mixed Signal Group

The vision of Microsemi’'s Analog
Mixed Signal Group (AMSG) is to
engineer high performance power
management products differentiated
for the most demanding applications.
The technical teams at AMSG focus
on display lighting technologies, pow-
er management, wireless commu-
nications and Power over Ethernet
controllers.

Headquartered in Garden Grove,
California, and with major design
locations in Irvine, Garden Grove
and El Segundo, California, and Tel
Aviv, Israel, AMSG technologists
focus on dedicated devices for
specifichigh performance applications
in consumer, computing, wireless and
networking applications. With our sys-
tems level approach we also supply
complete modules for LCD backlight-
ing applications, PoE switching, and
have the industry leading portfolio of
PoE midspan products.

By focusing on an in depth un-
derstanding of customer needs,
Microsemi  Integrated  Products
applies sophisticated systems-en-
gineering techniques to create in-
novative solutions with “must-have”
benefits for specific customer and
niche market applications.

The results are components and
modules that are smaller, perform
better, use less power and provide
greater value.

Microsemi Corporation, headquar-
tered in Irvine, California, is a lead-
ing designer, manufacturer, and
global marketer of high performance

analog and mixed signal integrated
SUNSTAR

circuits and high reliability semicon-
ductors. The company’s semicon-
ductors manage and control or regu-
late power, protect against transient
voltage spikes and transmit, receive
and amplify signals.

Microsemi’s products include individ-
ual components as well as integrated
circuit solutions that enhance custom-
er designs by improving performance
and reliability, battery optimization,
reducing size or protecting circuits.
The principal markets the company
serves include implanted medical,
defense / aerospace and satellite,
notebook computers, monitors and
LCD TVs, automotive and mobile
connectivity applications. More infor-
mation may be obtained by visiting
our website at www.microsemi.com.

The following pages highlight our
recent product innovations in the
areas of cold cathode fluorescent
lighting (CCFL) for TV, notebook,
display and automotive applications;
CCFL backlight inverter modules;
unique performance ambient light
sensing technology; LED drivers
and complete integrated LED light
management solutions for TV
consumer applications.

Our power management competence
focuses on PoE controllers, DC-DC
controllers and regulators, battery
chargers, Class D audio amplifiers,
and on our market leading power
amplifier portfolio for WLAN appli-
cations. An up-to-date listing of our
entire portfolio, plus on-going prod-
uct announcements, can be found at
www.microsemi.com.
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CCFL Controllers ¢« CCFL Controliers « CCFi Controllers

CCFL Controller IC Selector Guide

Inverter

Part Number
Package

Target
Application

Input

Input
Voltage

Voltage

Notebook,

Portable 7V-28V

All
configurations
(12V, 24V, 400V)

LCD-TV, large
area LCD,
monitors

Notebook,

Portable 6.5V-28V

Automotive

Notebook,

Portable 6.5v-28V

LCD-TV,
multi-lamp
monitors

Notebook,
Portable

Notebook,

TSSOP-16 Fonable

‘]
IC
4.5V-5.5V

10V-27V

6.5V-25V
4.5V-5.5V

6.5V-25V

4.5V-5.5V

2.8V-5.5V

Lamp

Topology
Strike

Supported

MSCC
sweep

DD, FB,

PINFET Performance/cost value

Integrated FET driver,

ideal for 327-42”, up to 20
lamp panels, Jin Balancer™
compatible

FB, HB, PP Programmable
N/NFET sweep

Wide input voltage range,
supports Intel DPST (display
power saving technology

FB, MSCC
N/NFET sweep

Optimized for automotive
applications and temperature,
fault output

FB, Resonant,
P/NFET  variable gain
Supports Ambient Light
Sensor (ALS) control of
panel brightness

FB, MSCC
N/NFET sweep

Fixed
frequency,
fixed gain,
no sweep

Ideal for 20”-30” range,
407-65” with external buffer,
Jin Balancer™ compatible

PP, FB,
P/NFET

5V IC, optimized for full
bridge inverters

Resonant,
variable gain

FB,
P/NFET

MSCC
sweep

DD, FB,

Feed forward input
N/NFET

voltage sensing

Topology: DD = Microsemi patented Direct Drive, FB = Full Bridge, HB = Half Bridge, PP = Push Pull
MSCC Sweep = Microsemi patented lamp strike technique, JIN Balancer = Microsemi patented lamp current balance circuit

Microsemi offers the most comprehensive family ambient light sensor control of panel brightness

of cold cathode fluorescent lamp (CCFL) control-
lers to address the varying demands of today’s
LCD panel applications. Backlight
inverter designers can optimize their
designs for specific requirements
including panel size, single or
multiple lamps, lamp technology,
input voltage, inverter circuit topol-
ogy, fault protection, and other key
features unique to the application

Through many years of experi-
ence, Microsemi  understands
these subtle but critical challenges and has
developed cost effective, total circuit solutions.
Microsemi continues to invent patented, industry
recognized lighting techniques and solutions for the
future.

The LX1692A, LX1693, and LX1697 are CCFL con-
trollers targeted for wide input voltage, full bridge
inverter applications such as notebook and portable

product displays. In addition, the LX1693 supports
SUNSTAR

and the LX1697 supports Intel™ DPST (display

power saving technology). The LX6512 general
purpose controller provides outstand-
ing performance and cost value in
a small MLPQ or TSSOP 16-pin
package. The LX1696 supports auto-
motive and wide temperature applica-
tions with fault indicator and shutdown
features necessary in automotive
environments.

Forthe LCD-TV and multi-lamp market,
Microsemi offers the versatile LX1692B
and LX6501 which supportfull bridge, halfbridge, and
push pulltopologies. The LX6501 includes integrated
FET drivers which minimizes external components
and reduces total BOM cost. These controllers used
in conjunction with Microsemi patented JIN Balanc-
er™ lamp current balancing circuit are the optimum
performance/cost solution available for today’s
LCD-TV displays.

http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com



CCFL Controllers ¢« CCFL Controliers « CCFi Controllers

LXGS12"

Microsemi’s LX6512 is a cost effective, Direct Drive
CCFL (cold cathode fluorescent lamp) controller.
The integrated controller is optimized to drive CCFL
lamps using either resonant full bridge inverter
topology or push-pull Direct Drive configurations.

Resonant full bridge topology provides near sinu-
soidal waveforms over a wide supply voltage range
in order to maximize the life of CCFL lamps, control
EMI emissions, and maximize efficiency. This new
architecture is also coupled with a wide dimming
range capability.

For fixed input supply applications the LX6512
uses Direct Drive topology to supply fixed fre-
quency PWM signals connected directly to the high
voltage transformer primary via a single pair of
N-FET drivers, providing a simple, low cost inverter
solution.

Key Features

» High Performance Economical cost

* Flexible operation in Full Bridge and
Push Pull Direct configurations

» One device type for many applications

» Patented Frequency Sweep Strike Technique
» Dual Analog and Digital brightness control

» Complete Fault Detection

* Wide Range Dimming

* Fixed Frequency Operation

» Multiple Applications

* Notebook, LCD Monitor, LCD Television, Digital
Picture Frame, Portable Display Products

FUSE
F1

o
Iz

The LX6512 contains safety features that limit the
transformer secondary voltage and protect against
fault conditions which include open lamp, broken
lamp and short-circuit faults. The over voltage fault
shutdown is disabled during a user programmable
interval to allow lamp strike.

The controller can accept a brightness control
signal that is either an analog voltage level, or a
direct low frequency PWM. Utilizing this signal it
provides CCFL brightness dimming control using
digital dimming, to achieve a wide dimming range
(> 60to 1).

An integrated 4V LDO (low dropout regulator)
powers all internal control circuitry and up to 5SmA
for external circuitry greatly simplifying supply
voltage requirements.

The LX6512 is available in a 16-Pin TSSOP and
3x3 mm 16pin QFN.
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High Performance, Multi Lamp
Controller with Integrated Gate Driver

LXGS01

The LX6501 is a multi-lamp TV controller that
provides high performance and system cost
savings. Reduced total BOM cost is achieved
with the integration of gate drivers as well as an
on-chip regulator which generates the internal
driver operating voltage to supply the gate driver
circuit. This LCD-TV CCFL controller is available
in a 28 lead TSSOP or SOWB package and is
especially ideal for panels typically in the 30” to
50” range but can also support larger display size
applications.

Key Features

* Integrated Gate Drivers Supports High Side and
Low Side N-Channel FETs for Full Bridge Inverter
Designs

* Supports Full Bridge, Half Bridge, Push Pull
Inverter Topologies

* 10V — 27V Controller Input Voltage (35V Supply
Input Voltage Absolute Maximum)

* On-Chip Regulator Allows Direct Connection of
the Controller to Inverter Supply

* Inter-Controller and External Synchronization
Capability Of Inverter Operating Frequency and
Output Phase Relationship

* Reliable Striking Operation With Programmable
Striking Frequency, Striking Time, Fault Time and
Open Lamp Monitoring

» Enhanced Lamp Current Regulation and
Voltage Regulation, Good Steady State Accuracy
and Quick Dynamic Response

+ Extensive Fault Detection Including Open Lamp,
Over Voltage, Short Circuit, Over Current, UVLO
and Over Temperature Protection

Applications

+LCDTV

* Multi Lamp Monitors

+ Large Area LCD including Digital Signage
» CCFL, EEFL, FFL Backlight Systems

HH
JIN Balancer™

VIN —@ ®
VIN J;
Regulator [=
AOH
e (—
AOL[[—&
LX6501  BOHF—T—
SYNC—IN I:} Synchronization BOL I::l
SYNC ouT [ ™ LsNS[— |
GND V_SNS[T] qk
GND :IJ ®
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Full Bridge Resonant CCFL Controller
LX16928

The LX1692B is a cost reduced, CCFL control-
ler optimized to drive multi lamp CCFL displays -
using resonant full bridge inverter topology. The LX16928
LX1692B regulates the CCFL brightness in three -
ways: analog dimming, digital dimming, or com- —
bined analog and digital dimming methods simulta- 1
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neously to achieve the widest dimming range (> 60
to 1). The controller is an ideal low cost solution for
panel sizes of 20” to 30” range and also supports
40” to greater than 65” displays with an external
buffer. The LX1692B is available in either a 20 pin
TSSOP or SOIC package.

Key Features Benefits
. 15 » Even Display Light Distribution
! ;ci; \tngg\y)oltage Rangerihvertet Applications * Longer Lamp Life with Optimized Lamp Current
(o] ;
Amplitude

i LO.W Str'ess t Qransformpts * Reduced Operating Voltage Lowers Corona
+ Wide Dimming/Range Discharge and Prolongs Module Life

Analog Dimming: > 3 to 1 * High “Nits / Watt” Efficiency Makes Less Heat and

Digital Dimming: > 20 to 1 Brighter Displays

Combined: > 60 to 1 T1r

11 Applications

* Programmable Burst Dimming Frequency . LCD TV

* Programmable Timeout Protection
* Fixed Operating Frequency

» Open Lamp Voltage Protection, Short Circuit
Lamp Protection, and Arc Protection

* LCD Multi Lamp Monitors

Controller Dimming Modes

Traditional Analog Lamp Current imA) - Direct PWM (Analog) Lamp Current (mA)

il Lo
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Automotive Full Bridge CCFL Controller

LX1696"

The LX1696 is a full bridge resonant controller
designed specifically for automotive and high
performance display applications. The Direct Drive
CCFL controller is optimized to provide the
functions, efficiency, and safety features critical to
vehicular applications while achieving major
advancements in overall component count and
costs at the system level.

The resonant full bridge topology provides near
sinusoidal waveforms over a wide supply voltage
range in order to maximize the life of CCFL lamps,
control EMI emissions, and maximize efficiency.
This new architecture also provides a wide
dimming range.

The LX1696 provides integrated fault indicator and
shutdown features necessary in automotive envi-
ronments. Integration of these functions provides
significant reductions in required external support
components.

The LX1696 also features integrated gate drivers
for the four external power MOSFETSs.

An integrated 4V LDO powers all internal control
circuitry greatly simplifying supply voltage require-
ments.

The LX1696 is available in a 20-Pin TSSOP in an
extended temperature range.

Key Features

+ -40°C to +85°C Operating Ambient
Temperature Range

» For Wide Voltage Range Inverter Applications
(7V to 22V)

» Patented Resonant Lamp Strike for Unsur-
passed Striking Power Combined with Best
Efficiency

SUNSTAR

* Reduced Corona Stress to Transformers
* Wide Dimming Range
Direct Low PWM Brightness Control
Input provides >300:1 Capability
DC Brightness Control Input Provides
> 80:1 Capability
* Programmable Burst Dimming Frequency
* Programmable Timeout Protection
» Fixed Operating Frequency

* Open Lamp Voltage Protection, Short Lamp
Protection, Arc Protection

» Compatible with Existing Transformers.
Benefits
« Even Display Light Distribution

* Longer Lamp Life with Optimized Lamp Current
Amplitude

» Reduced Operating Voltage Lowers Corona
Discharge and Prolongs Module Life

» High “Nits / Watt” Efficiency Makes Less Heat
and Brighter Displays

Applications
+ Automotive

* Industrial Applications
* Avionics
* Marine

http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com
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LX1697

BATTERY VOLTAGE VBAT
7V - 25V,

- 7V — 25 Volt Wide Input Ly { L,

Voltage Range ’_”_%7 vop —
» Supports Intel™ DPST for

Notebook Saving system Power § ‘B’z:
« Programmable Burst and oFal” —>—(ENABLE BOL =

Oscillator Frequency sum [ R .

——{ BRITE_D PGND __L

« Programmable Open Lamp and LX1697 L &

Load fault “Time Outs” vAH

1 . DIM_MODE AOL

» Patented Lamp Strike Technique %7_ £ s
+ Low System Level Parts Count d =2 %‘ s

* Internal 5V Regulator for Direct
Operation from the System

|— c_vco
<]_
<Hie | ¢

Applications

* Note Book LCD displays

» Transportable Computers
» Web Tablet LCD displays

™ BATTERY VOLTAGE VBAT
(7V-25V) T,
> , }%
N

Ol >
orrl —*

—
"‘I VDD
Key Features . - @ ﬁz
« 7 to 25 Volts Wide Input Voltage - o
Range ALSIN ol
» Versatile Support for Ambient Light PV:NSD
Sensor Brightness Control BRTEL LX1693
+ Resistor Programmable Lamp BLM ———| SRSV RO
Operating Frequency within 4% T P Rischooe g
Tolerance 8 283 o ‘;\é?jsg
* Resistor Programmable Burst i o <
Operating Frequency
» Support Intel™ DPST for System
PWM Input
» Compatible with Microsemi’s New Applicati
SMBus CCFL Controllers pplications :
 Fully Programmable Open Lamp * Note Book LCD displays
and Load Fault Time Outs  Transportable Computers
* On Chip Full Wave Rectifiers for » Web Tablet LCD displays

Lamp Voltage and Current

« Cost Effective and Low Parts Count
Inverter Modules

* Uses Industry Standard High
Voltage Transformers
SUNSTAR http://ww. rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Backlight Inverter Selector Guide

VLAMP

%
Range VIN [V] Range [V]*

[3.0 > 3.6]

[325,435]

3.51t05.0

1000/1200

Max
Dimming

Base PN

LXMG1618A-03-2x

LXMG1617A-03-2x

LXMG1618A-05-2x

LXMG1617A-05-2x

DIMENSIONS
(L,W,H) [mm]

86 x 16 x 4.7

[4.75 —> 5.25] [465,635]

5.0t06.5

1300/1400

LXMG1618A-05-4x

LXMG1617A-05-4x

86 x 16 x 6.5

Single Lamp [545,735]

5.0t08.0

1400/1650

LXMG1618A-05-6x

LXMG1617A-05-6x

100x 16 x 7.5

[4.75 --> 5.50] [300,750]

4.0t0 7.0

1500/1650

50:1 to 100:1

LXMG1811-05-6x or 6xS

100 x 16 x 5.5

[465,635]

5.0t06.5

[10.8 > 13.2]
[545,735]

5.0t08.0

1400/1650

<5:1

LXMG1618A-12-4x

100:1

LXMG1617A-12-4x

86x 16 x6.5

<5:1

LXMG1618A-12-6x

100:1

LXMG1617A-12-6x

100x 16 x 7.5

[9.0 --> 16.80] [300,750]

4.0t0 7.0

1500/1650

50:1 to 100:1

LXMG1813-12-6x or 6xS

100 x 16 x 5.5

[9.0 —> 16.0] [500,1000]

3.8108.8

/2000

100:1

LXMG1614E-14-11

130 x 23 x 8.5

[320,420]

[385,485]

5.0t06.0

[350,530]

5.0t06.5

1250/1400

100:1

LXMG1626-05-46

LXMG1626-05-45

113x30x6.5

[450,610]

52106.7

[4.75 > 5.25]
[460,620]

5.0t07.0

1450/1600

50:1

LXMG1623-05-4x

115x30x 6.5

LXMG1623-05-44

108.7 x22.35 x 10.2

1350/1500

[510,690]

5.0t06.5

1400/1500

LXMG1626-05-67

LXMG1626-05-66

LXMG1626-05-65

133x25x7.5

[480,720]

5.0t08.0

[,1250]

3.5105.0

1400/1650

LXMG1623-05-6x

Dual Lamp [320,420]

[385,485]

5.0t06.0

1250/1400

LXMG1626-12-64

165x21x7.5

LXMG1626-12-46

LXMG1626-12-45

113x30x6.5

[350,530]

5.0t06.5

1250/1400

LXMG1624-12-4x

[10.8 —> 13.2] [450,610]

5.2t06.7

[460,620]

5.0t07.0

1450/1600

LXMG1623-12-4x

115x30x 6.5

LXMG1623-12-44

108.7 x 22.35 x 10.2

LXMG1626-12-66

LXMG1626-12-67

133x25x7.5

[480,720]

5.0t0 8.0

1400/1650

LXMG1624-12-6x

LXMG1623-12-6x

165x21x7.5

[510,690]

5.0t06.5

1450/1650

LXMG1626-12-65

133x25x7.5

[530,720]

Quad Lamp

[10.8 —> 13.2] [530,730]

Microsemi is pleased to offer turnkey CCFL

5.0t0 8.0

inverter module solutions based on our patented

technology and best in class CCFL IC.

» Single, Dual and Quad Lamps LCD Panels

Backlighting Solutions

1500/1650

LXMG1644-12-61

LXMG1643-12-61

LXMG1643-12-62

LXMG1643-12-63

188 x 36 x 8

LXMG1643-12-64

188 x 42 x 8

energizes the lamp while ensuring that no
premature lamp degradation occurs, allowing
significant power savings at lower dim

levels. This allows smooth, flicker free full
range brightness control

* Input Voltage Sources Options of 3.3V, 5V and
12V

* Output Power Management up to 6W per
Lamp (see table for Lamp Voltage/Current
Combinations)

» Automatic Strike Voltage Generation

* Open and Short Circuit Fault Detection with
Auto Shutdown

» Analog or Digital Dimming Versions for
Dimming Ranging from 5:1+ to 100:1+
» Output Open Circuit Voltage Regulation to

Minimize Corona Discharge for High Reliability
and Efficiency

* RangeMax™: Digital Dimming Design Based

on a Pgiegied "Burst Brivey Congep!

PanelMatch™: an elegant and simple dual pin
setting solution that permits the variation of the
typical lamp current that can be driven up to
3mA. The same inverter module can than be
used to drive different panels (simpler supply
chain and reduced inventory carrying costs
specifically for solutions integrators and distribu-
tors or customers using multiple displays).

» Wide Temperature Ranges: at least -20°C to
+70°C and up to -30°C to +80°C on the newest
designs

* RoHS and UL Certifications: all Microsemi
inverter modules are RoHS compliant
(LXMG “G"=Green) and UL60950 certified
components (File E175910)

el!}a};EL 0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com
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Backliight Inverter Mlodules

StayLIT"

StayLIT™ is a specially designed fault detec-
tion and management circuit for multi-lamp LCD
panels, initially adopted on dual lamp inverter
modules (LXMG1626-05-45, LXMG1626-12-45,
LXMG1626-05-46, LXMG1626-12-46).

The StayLIT™ circuit detects the abnormal
behavior of any of the two lamps (open/short
status), resizes and redirects the output power
to the remaining working lamp while providing a
“fault” signal. The remaining working lamp is not
overdriven and therefore it's not prematurely
damaged and can be dimmed as in the normal
operation mode. The end customer will see very
little difference (lower brightness of the display)
but the service group will be notified of the need
to change the lamp.

This feature is found

to be a must for
Medical, Banking and
POS systems providers
where the continuous
operation of the LCD
display is of major
importance.

“‘” S" h‘ New! Single Lamp Inverters

New single lamp inverters, LXMG1617A/LXM-
G1618A (“A” Series). A drop-in upgraded
replacement of the previous LXMG1617/LXMG1618
offerings. By integrating the newest CCFL IC and
the long experience Microsemi is now able to offer
wider dimming range and extended temperature
range to its customers at a minimal or no re-design
cost.

Lxm1 ‘1 XTM ‘ ““yL IT ™ New! Single Lamp Inverters

The LXMG181x Series is designed to enhance the
current offering: the customer will benefit from a
wider input voltage range (VIN) at fully regulated
lamp current, and an enhanced Lamp Driving
capability (see the range of VLAMP and the
Striking capability). Fewer part numbers (4 instead
of 24) will be able to drive an extended list of dis-

plays thus greatly simplifying the customer supply
SUNSTAR

change and minimizing the need of re-qualification
and redesign of the backlight driving units in case

a display is changed. Distributors and integrators
dealing with multiple displays will now be able to
stock a lower number of parts to meet their needs.
When ordering the inverter as a standalone and not
as part of the VEasyLIT kit, please use part
numbers without the final “S”, i.e. LXMG1811-05-61.

The biggest advantage of the LXMG181X series
though lies in its availability in a ready and easy to
use kit (VEasyLIT™): the customer can order the
inverter (i.e. LXMG1811-05-61S) and a light sensor
board (LXMG1800_LS) which can be hooked up to
the inverter by simply joining the provided connec-
tors. This small light sensor board can mounted
easily in the product’s bezel with the addition of a
small hole or light diffuser so ambient light can be
detected. It includes user adjustable gain settings
to adjust for the product’s typical ambient lighting
conditions.

http://www. rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szS520@163.com
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Visiblie Light Sensors ¢ Visibie Light Sensors

Visible Light Sensors

The LX1973 and LX1973A are wide dynamic range light
sensors with a very low dark current that is optimized for
sensing low level light signals that typically occur under
dark or darkening outdoor ambient lighting.

The LX1973 and LX1973A have been optimized for auto-
motive systems such as headlamp brightness control or
rear view mirror contrast control. Their radical (fractional
exponent) response when interfaced with an 8 bit DAC can
detect levels down to 0.001 lux or levels as high as 500 lux.

The spectral response of the integrated light sensor closely
emulates the human eye so it ignores light such as infrared
which emits energy but doesn’t aid vision. This eliminates
the need for an Infrared filter required with competitor light
sSensors.

The LX1973 and LX1973A internal circuitry consists of
a diode array that provides an approximate photopic
light wavelength response curve. The LX1973A provides
improved spectral response using Microsemi’s Best

LX1973"

Eye™Technology.

The sensor outputs feeds into a wide dynamic range com- o

pression amplifier that provides accurate resolution over / -

five decades of ambient light. The integrated dark current o / -

cancellation circuit facilitates accurate sensing of light §

below 0.01 lux. The current source output of the LX1973 g

and the LX1973A can be gain scaled using one external % 40—

resistor. L |

The LX1973 and LX1973A are internally trimmed to an ]

initial accuracy of 5% at room temperature and a light level i I [

of 10 lux .Accuracy of 10% is maintained over the full T

temperature range(-40°C to +85°C). :

Key Features

* Nearly Perfect Best Eye™ Human Eye Spectral o /' \E I
ResponselLX1973A e _

* Human Eye Spectral ResponselL X1973 : oo /

« 25C Dark Current < 0.005 lux \

* 5 Decades Compressed Output i -

* 10% Accuracy Over Temperature . J N

T Scalable OUtpUt VOItage 300 400 500 600 700 8(!0 900 1000 1100

* No Optical Filters Needed Wavetength (nm)

Applications

* Outdoor Lighting Control

» Automotive Lighting Control -Headlamp, Mirrors, Displays

* Indoor Lighting Control for Architecture, Lighting, Appliances
» Consumer Electronic Displays

*LCD-TV

* Digital Cameras

12 SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com



Visiblie Light Sensors ¢« Visibie Light Sensors

(] l ] - l ]
f 7 :
Visible nght Sensor Selector Guide
Useful Input Output
Part Number Light Output Output . o
Light Supply Current Properties / Applications
Package Range (Lux) Function Topology Range |@ 100 Lux

Current Sink and Current _ General purpose sensor for illumination and
I\I/I_S)C$P189 Rl 152K Lz Source vs. Light 2V =88 SRR display control applications.

<1-15K Square Current Sink and Current 3V - 5.5V ~10pA Wide dynamic range with extreme sensitivity

Root Source vs. Light at low ambient light conditions.
. Low cost, small size, high performance
LX1 9 <1-5K Linear ng(‘)l’s:(rgr:/asl (I.-:iurrl;?nt 2V -5.5V ~10pA general purpose "human eye" response
1206 -9 sensor. Packaged for top light applications.
: Two Terminal Current _ Same as LX1972, but with tape-and-reel
!EO>6(1 9 SUSES Linean Source vs. Light 2V-5.5v 10uA orientation for bottom light applications.
Patented Best Eye™ technology provides near
B : Two Terminal Current - perfect immunity to non visible light spectra.
SO Linear Source vs. Light 2V-5.5v 10uA Applications demanding superior IR and UV
immunity.
| Quarter Current Source _ High precision in ultra low lighting conditions.
,\IA_S)()(PLg 0111500 Root vs. Light 4.5V 515VA [ 380pA Internal dark current cancellation.
High precision in low lighting. Includes
.01 - 500 Quarter Current, Source 45V-55V 360uA  BestEye™ for superior IR and UV
- Lig immunity.
High precision in low lighting. Includes
005-400  Quarter Current Source 45V-55V  410uA  Best Eye™ for superior IR and UV immunity.
MSOP-8 (Le ght 60% dark current reduction over the LX1973A.

LX1973B"

The LX1973B is a very wide dynamic range light Applications
sensor that improves on the low-level sensitivity of
Microsemi’s popular LX1973A. Like the LX1973A,
the LX1973B also incorporates Microsemi’s patent- * Auto Mirror Contrast Control

* Auto Headlamp Control

pending Best Eye™ technology for the highest
performance human eye spectral response avail-
able in the market today. In addition, the LX1973B
extends the low-level sensitivity down to unprec-
edented levels using an innovative dome-lens
package and unique dark-current cancellation
technology. Users can expect to resolve changes
in ambient light to 0.001 lux and below. No other
sensor on the market combines the 5-decade
dynamic range, low-level sensitivity, and rock-solid
thermal and spectral response of the LX1973B.

Key Features

* Nearly Perfect Best Eye™ Human Eye

Perfect for
Automotive
Applications

» Spectral Response

» 25C Dark Current < 0.005 lux

» 5 Decades Compressed Output
* 15% Accuracy over Temperature
+ Scalable Output Voltage

» No Optical Filters Needed

SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com 13



Visiblie Light Sensors ¢ Visibie Light Sensors

The LX1972 and the LX1972A are low cost silicon
light sensors with spectral response that closely
emulates the human eye.

LX1972"
LX1972A"

The LX1972A provides improved spectral response
using Microsemi’s BestEye ™technology.

Patented circuitry produces peak spectral response
at 520nm, with IR response less than £5% of the
peak response, about900nm.

The photo sensor is a pin diode array with a linear,
accurate, and very repeat-able current transfer
function.

High gain cur-rent mirrors on the chips multiply

the PIN diode photo-current to a sensitivity level
that can be volt-age scaled with a standard value
external resistor. Output current from these simple

to use two-pin devices can be used directly or 1o
converted to a voltage by placing it in series with a lE ———
single resistor at either of its two pins. o / —
Internal temperature compensation allows dark ' 60%
current to be kept below 200nA over the full 2 /
specification temperature range (-40°C to +85°C) & ao%
providing high accuracy at low light levels. Usable :
ambient light conditions range is from 1 lux to more o 7
than 5000 lux. o
[ ] s e

The LX1972 and LX1972A are optimized for 00 %0 30 0 700 0 %0 1000 1100
controlling back lighting systems in low cost Wavelength (nm)
consumer products such as LCD TV, portable
computers, and digital cameras.

Key Features 100% T T 1
* Near Human Eye Spectral Response - LX1972 80% mm

* Nearly Perfect Best Eye™ Human Eye Spectral .

Response - LX1972A
* Very Low IR Sensitivity
« Highly Accurate & Repeatable Output Current

Relative Response (%)

vs. Light 2o
+ Scalable Output Voltage 0% I\
» Temperature Stable 30 400 500 600 700 800 900 1000 1100
+ Integrated High Gain Photo Current Amplifiers Wavelength (nm)

* No Optical Filters Needed

« Tiny 1206 Package

* RoHS Compliant / Pb-free
Applications

» Portable Electronic Displays

+ LCD TV Backlight Systems

» Digital Still Cameras (DCS)

» Desktop Monitors

* Notebook Computers

14 SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com



L

D Drivers * LED Drivers * LED Drivers

LED Driver Selector Guide

Part Number : # of

4x4 MLPQ-24

LX1€

SOT 23-5

L X1994

3x3 MLPQ-10 |
MSOP-10

Integrated LED Driver,

up to 6 parallel strings
with multi-mode dimming
and panel temperature
compensated LED current

Integrated LED Driver,
with high efficiency and
low quiescent current

High efficiency LED Driver
with OVP protection

LED display driver with
precision current control
and dual-mode dimming

Switching Boost
converter with six
precision constant
current sources
with internal FETSs,
up to 25kHz PWM

Switching Boost
converter with
constant current
source and internal
FET

Switching Boost
converter with
external N-FET,
Light Sensor and
PWM interface

6 channel current
sink LED driver

Input
Voltage
(VDC)

Output | Output -
Voltage | Current Applications
(vDC) | (mA)

up to
30mA
per string

Large LCD Panel
(Notebook size
displays)

>60 40V

up to
150mA  Small LCD Panel

backlight

4.5V -5.5V

Large LCD Panel
for portable
applications

up to
30mA
per string

Large LCD Panel
for portable
applications

p 1.6V - 6V
60 Startup 1.6V

LX1995"

Miniature LED Driver

The LX1995 is a small sized step-up boost
converter in a tiny TSOT-5 package suitable for
driving adjustable boost topologies, which include
drivers for white or color LEDs in portable devices.
The LX1995 switches at rates up to 2MHz to allow
the use of an extremely small inductor and filter
capacitor. The LX1995 is big on power capability
providing up to600mW of output power to drive up
to 10 white LEDs at 20mAfrom a3.5V input.

Designed for maximum efficiency over a wide
output power range, the LX1995 features a
pseudo-hysteretic pulse frequency modulation
that promotes improved performance in battery
operated systems by operating with a quiescent
supply current <30pA (typical) and shutdown
current of less than 1pA.

Key Features
* Integrated FETS

* Provides Automatic Display Brightness when
used withLX1970 or LX1972

SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com
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LED Drivers ¢ LED Drivers ¢« LED Drivers

Multi-string
High Precision
Integrated LED
Driver

LX1996"

The LX1996 is a compact white LED driver
for notebook size displays. It is designed
to drive up to six strings of LEDs with a
variable DC current. The LX1996 consists
of a boost converter and six precision
current sources.

Key Features

* Up to 30mA LEDs with +/-0.5%
Precision Current Matching

+ Wide Input Range 6.0V to 28V,
-40 to +85C

» LED Panel Temperature Compensation
of LED Current

+ Direct Ambient Light Sensor Interface
for Brightness Control

* Multi-mode Dimming Options by PWM
or Analog Signal:

- Up to 25kHz Direct Digital
- Analog —to-Digital or Direct Analog
- Combined Direct Analog and Digital
» Low Standby Current
* On-chip Thermal Shut-Down
» Over-Voltage Protection
+ Short-Circuit Protection

* Thermally Efficient 24 pin 4x4mm
MLPQ Package

Benefits

» Provide Homogenous Backlight
Luminosity by Precision Current
Matching

+ Eliminate the Need for LED Binning
» Protect LEDs with a Thermal Profile

» Save Battery Power with High Efficiency
over the Full Dimming Range

* Reduce Board Space by Minimizing
External Components

Six Channel
LED Matching
Controller

LX1991

The LX1991 is a six channel current sink
driver ideal for con-trolling brightness and hue
of high quality dimmable LED displays.

High accuracy, dual mode dimming, and
controlled current switching time provides
consistent color hue, at brightness ratios

of up to 1000:1 and keeps electromagnetic
emissions in check.

High Efficiency
LED Boost Driver

LX1994"

The LX1994 is the next generation compact
high efficiency step-up boost controller for
driving white or color LEDs in backlight or front
light systems. The LX1994 was designed for
maximum efficiency, using a dual mode PFM
architecture, for reduced board size, and for
minimal cost, making it ideal for PDA and
digital camera applications. Utilizing an
external N-Channel MOSFET, the LX1994
offers designers maximum flexibility with
respect to efficiency and cost.

Applications

» LED Backlight Notebook Computers
* Wireless Phones

* PDAs , Handheld Devices

» Backlight LED Drivers

+ Digital Camera Displays

SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com



* DAZL! Digital Advanced Zone Lighting °

DAZL! LED Drivers
For TV Display Backlights & LED Signage

Microsemi’'s DAZL! family of mixed signal high

voltage LED driver ICs are designed for LCD display
backlights and LED signboard/displays using white
LEDs or strings of either red, green and blue (RGB)
LEDs. The DAZL! family integrates all necessary power,
analog and logic functions to support multiple LED
strings in a compact monolithic package. The ICs drive
LED strings, while simultaneously monitoring and
measuring backlight string voltage and current, to
control power supply voltage for optimum performance.

For low power LEDs, the PD24012L features on-chip
MOSFETs capable of driving a string current of unto
85mA on each of its twelve outputs, with a 65V output
voltage. For high power LEDs, the PD24012H is ca-
pable of driving external MOSFETSs for a string current
of up to 1.5A on each of its twelve outputs.

All PD24012 drivers are designed to support a full set

of advanced features including scanning backlight (D1)
and zone dimming (D2). They also support two external
SPI buses. The architecture features advanced power
management of DC power supply, fault protection and
monitoring and individually controlled PWM outputs for
each of the LED string outputs.

Benefits
* Advanced Power Management
+ Fault Detection and Protection

« Advanced Control of Color and
Brightness Uniformity

» Supports DO, D1, D2, D3

-
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+ Display Backlight for TVs
» LED Displays/Signboards

SUNSTAR http://www. rfoe.net/ TEL:0755-83397033
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Power over Ethernet (PoE) Controiiers

PoE PSE Managers
PD64012G/GH ™

12-port POE PSE Manager

The PD64012G is a twelve-port, mixed-signal,
high-voltage Power over Ethernet PSE Manager.
The IC allows the detection of IEEE 802.3af-2003
powered devices, ensuring safe power feeding and
removal over Ethernet ports. With full digital control
via a serial communication interface and a mini-
mum of external components, the IC integrates in
multi-port and highly populated Ethernet switches.

The PD64012G has two possible working configu-
rations: an automatic stand-alone mode, for basic
PoE functions, and an enhanced mode, for extend-
ed functions and added flexibility with the presence
of the PD63000G and PD83000G MCU'’s.

The PD64012GH has all the features of the
PD64012G but can operate in Iport_max currents
of up to 606mA per port.

PD64004A/AH ™

4-port PoE PSE Manager

PD64004A is a four-port, mixed-signal, high-
voltage Power over Ethernet PSE Manager.

The IC allows the detection of IEEE 802.3af-2003
powered devices, ensuring safe power feeding and
removal over Ethernet ports. With full digital control
via a serial communication interface and a mini-
mum of external components, the IC integrates in
multi-port and highly populated Ethernet switches.

The PD64004A has three possible working con-
figurations: an automatic stand-alone mode, for
basic PoE functions, the PoOE+ mode supporting
legacy devices and autonomous operation with
the PD33000G MCU and an enhanced mode, for
extended functions and added flexibility with the
PD63000G and PD83000G MCU’s.

The PD64004AH has all the features of the
PD64004A but can operate in Iport_max currents of
up to 606mA per port. g

_;7:

\

Key Features

» Compliant with IEEE 802.3af and Pre-Standard
Powered Devices

* High Power —H devices IEEE802.3at-ready
* 4-Port and 12-Ports Standalone PoE Control
+ AC and DC Disconnect

* Supports RFC3621

* 12C or UART Host Interface

+ Single Operating Voltage Source (44 to 57V)
» System-Wide Inrush Protection

* Dynamic Power Management

» Temperature Sense/Monitoring

* Enhanced Mode Features; Emergency Power
Management for up to 3 Power Supplies,
Maskable Interrupt, Programmable Port Matrix,
LED Streaming

+ LQFP-64 (12 port) or QFN-48-PS (4 port)
Package, RoHS Compliant.

Key Benefits

* Freedom to Power All PoE PD’s Including
Cisco’s Inline Power

* Highest Integration on the Market, Enabling the
Lowest PCB Real Estate

* No Need for External DC/DC Converter
* Minimal Power Supply Stress and EMI Noises

* Power Management: based on power allocation
and priority map, on class value or on both,
provides full flexibility and optimal power supply
usage

« Prioritization of Ports in Case of Power
Reduction

+ Logical to Physical Port Map

+ User Can Receive Interrupts on Status or Have
Automatic LED Driving

+ System Monitoring and Per Port Thermal
Protection, Including PCB Protection




PD64001™
1-port PoE PSE Manager

PD64001 is a one-port Power over Ethernet PSE
manager. The IC allows the detection of IEEE
802.3af-2003 and IEEE802.3at powered devices,
ensuring safe power feeding and removal over
Ethernet ports. With a minimum of external com-
ponents, the IC integrates in one and two-PoE-port
Ethernet switches and midspans.

The PD64001 has several operating modes, al-
lowing it to be tailored to the customer application,
be it switch/midspan, IEEE802.af/IEEE802.3at,
1-event/2-event classification and strict resistor
detection/legacy detection modes.

The PD64001 supports 2-events classification and
operates in Iport_max currents of up to 720mA per
port, making it fully compliant with IEEE802.3at-
draft1.0.

Key Features

» Compliant with IEEE 802.3af and Pre-Standard
Powered Devices

» IEEE802.3at-draft1.0 compliant

* 1-port standalone PoE Control

* 1-Event and 2-Event Classification Supported
« External FET and Sense Resistor

» AC and DC Disconnect

+ Port On/Off Host Interface

+ Single Operating Voltage Source (44 to 57V)

* Direct LED Driving Including IEEE802.3at
Indication

» SOIC-20 Package, RoHS Compliant,
* -400C to +850C Operating Ambient Temperature

Ports Iport Tamin  Tamax

Package

Key Benefits

* Programmable S ution, Can be Updated as the
IEEE802.3at Standard Evolves

+ Accurate Power Measuring and Extremely Low
Power Dissipation

+ BOM and Software Tailored for Specific
Application Saving Total Solution Cost

* Freedom to Power all PoE Powered Devices
Including Cisco Inline Power

* Minimal Power Supply Stress and EMI Noises
» User Can Have Automatic LED Driving

Coming Soon: PoE PSE Manager
with 2-Event Classification

PD69012"

PD69012 is a twelve-port, mixed-signal, high-
voltage Power over Ethernet PSE manager. The
ICs allows the detection of IEEE 802.3af-2003 and
IEEE802.3at powered devices, ensuring safe power
feeding and removal over Ethernet ports. With full
digital control via a serial communication interface
and a minimum of external components, the IC in-
tegrates in multi-port and highly populated Ethernet
switches. The PD69012 includes 2-events classifi-
cation, as specified in IEEE8082.3at-draft1.0.

The PD69012 has two possible working configura-
tions: an automatic stand-alone mode, for basic
PoE functions, and an enhanced mode, for extend-
ed functions and added flexibility with the presence
of the PD69000.

PRI

Legacy Dynamic Emergency Production FETs Fuses

max (oC) (oC) class PD’s PwrMgt  Pwr Mgt
PD64012G 12 350mA -20 +85 LQFP-64 No Yes Yes Yes Yes Internal 1
PD64012GH 12 606mA -20 +70 LQFP-64 No Yes Yes Yes Yes Internal 1
PD64004A 4 350mA -40 +85 QFN-48-PS No Yes Yes Yes Yes Internal 1
PD64004AH 4 606mA -40 +70 QFN-48-PS No Yes Yes Yes Yes Internal 1
PD67024MACG 24 350mA 0 +70 | JEDEC MOF161F No Yes Yes Yes Yes Internal 0
PD67024SG 24 350mA 0 +70 | JEDEC MOF161F No Yes Yes Yes Yes Internal 0
PD64001 1 720mA -40 +85 S0IC-20 Yes Yes No No Feb'08 External 0
PD69012 12 720mA -40 +85 LQFP-80 Yes Yes Yes Yes Q208 External 0
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com
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Regulators * Reguiators * Reguiators

Regulator Selector Guide

Part Number

Features

PWM REGULATORS

LX1 73 = Synchronous
Current Mode 2A
MO-229 Buck
LX 1 Current Mode
1.5A
MO-229 Buck
Current Mode 1A
TSOT-23 Buick
Synchronous
Current Mode 1.5A
Buck

o Synch 3 PWM
LX1675 ST A
LX1 Synchronous 2 PWM

MO-229 Buck

u.' 7u ™

The LX1752 is a dual DC to DC Buck PWM
controller that may be operated as a point of
load regulator with two independent outputs or
one multiphase output. Two or more LX1752
devices can be configured to produce a true
multiphase solution on a power buss or config-
ured to generate independent regulated outputs
benefiting from phase positioning of the power
switches. Features include operation over a
wide supply voltage, independent soft start,
cycle-by-cycle switch current limit, hic-cup mode
short circuit current limiting and thermal shut
down.

SUNSTAR
20

800mV

800mV

800mV

600mV

800mV

700mV

1.3MHz PWM frequency
150mQ) internal switch
PGOOD indicator

UVLO, thermal shutdown

1MHz PWM frequency

Soft start

PFM mode for higher efficiency
+2% VREF over line / load / temp
0 to 125°C operation

1.2MHz PWM frequency

Soft start, UVLO

Fully protected, thermal shutdown
and current limit

1MHz PWM frequency with PFM
mode

+2% VREF

-40 to 85°C operation

4V-6V

4.5-5.5V

4-6V

2.7-6.5V

PWM CONTROLLERS

Selectable 300kHz or 600kHz PWM
Programmable power sequencing
No current sense resistor required
Programmable soft start

-40 to 85°C operation

Small 5 x 7mm package

4.5-24V

Multiphase solution for single or
many outputs, programmable PWM
frequency, SoftStart and Power
sequencing

4.5-22V

Benefits

Convenient Point-of-Load Regulation

Highly Integrated Power Supply Controller IC
Small 4 x 5 x 1mm Package, RoHS
Compliant (Pb-free)

Key Features

Programmable, Expandable Interleaving of
PWM Phases

Independent Power Sequencing Control
Adjustable PWM Frequency up to 1.5Mhz

+ Single Input Supply Voltage spanning 4.5V

to 22V

High efficiency DC/DC Conversions
Achieves >93%

External Compensation for Design Flexibility

Fully protected: Short Circuit, Thermal Shut
Down and UVLO

http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szs520@163.com



Regulators * Reguiators * Reguiators

LX1675"

Multiple Output Loadshare PWM

The LX1675 is a highly integrated power supply
controller IC featuring three voltage mode PWM
switching regulator stages with an additional
onboard linear regulator driver.

Two of the constant frequency PWM phases can
be easily configured for a single Bi-Phase high
current output or operated as two independently
regulated outputs. All outputs (PWM phases and
LDO) have separate, programmable soft-start
sequencing. This versatility yields either three

or four independently regulated outputs with full
power sequencing capability giving system design-
ers the ultimate flexibility in power supply design.
The LX1675 accepts a wide range of supply volt-
age ranging from 4.5V to 24V. Each PWM regu-
lator output voltage is programmed via a simple
voltage-divider network. The LX1675 design gives
engineers maximum flexibility with respect to the
MOSFET supply. Each phase can utilize different
supply voltages for efficient use of available supply
rails.

Key Features
» Four Independently Regulated Outputs

« Single Input Supply with Wide Voltage Range:
4.5V to 24V

* Outputs as Low as 0.8V Generated from a *
Precision Internal Reference

» Selectable PWM Frequency of 300kHz and
600kHz

 Buffered Reference Voltage Output

* Multiphase Output Reduces Need for Large Input
Capacitance at High Currents

* Integrated High Current MOSFET Drivers

* Independent Soft-Start and Power Sequencing
» Adjustable Linear Regulator Driver Output

* No Current-Sense Resistors

* DDR Termination Compliant

* RoHS Complaint

Applications

* Multi-Output Power Supplies

* Video Card Power Supplies

* PC Peripherals

 Portable PC Processor and I/O Supply

SUNSTAR

LX1735 "

2A Step-Down Synchronous Converter

The LX1735 operates as a current mode,
synchronous 1.3MHz PWM buck regulator with

an adjustable output voltage. It provides up to 2A
of DC current with no minimum load requirement.
Few external components are needed since the
MOSFET switches and compensation components
are internal to the IC.

The LX1735 features include: OVP monitoring at
the feedback pin for +110% threshold detection;
PGOOD indicator to externally signal when VOUT
is within £5 of nominal and Thermal shutdown.
Current limit monitors the switch pin load on a
cycle by cycle basis for rapid protection during fault
conditions.

The 6 pin MO-229 package provides a small form
factor with excellent power dissipation capability.

Key Features

* Input Range Voltage 4.5V to 6V

* Maximum Output Current, 2A

+ Output Voltage from 0.8V to 90% of VIN
* PWM Fixed Frequency

* Power On Soft Start

« Efficiency up to 95%

* No External Schottky Diode

* Power Good Indicator

* Thermal Shutdown

* Cycle by Cycle Switch Current Limit
+ UVLO

+ OVP

» Short Circuit Protection

* 6 Pin MLP, JEDEC MO-229

Applications
* Lower Power Embedded Applications
* WLAN Power System

 Portable Design with Single Cell Li-lon or 3 Cell
NiMH/NiCd

» Portable Storage Applications
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Class-D Audio ¢ Ciass-U Audio * Ciass-bU Audio

Class-D Audio Selector Guide

Min [ vDD/ .
Part Number Output THD + N Gain
Package Channels |power (W '} | fnga (v | @ ThHz EE&M e e

Description

INTEGRATED AMPLIFIER

LX1701

MLPQ-16 (4m

LX1702

MLPQ-16 (4mm

Stereo

LX1704

MLPQ-16 (4m

Stereo

LX1705

MLPQ-32 (5mm

LX1708

MLPQ-32 (7m

LX1725

MLPQ-32 (7mm

Stereo

Stereo

Stereo

Mono, filterless, Class-D
Low EMI, de-pop

Stereo, filterless, Class-D
Low EMI, de-pop

Stereo, filterless, Class-D
Low EMI, de-pop

Stereo, filterless, Class-D
All'in one, de-pop

Stereo, filterless, Class-D
All in one, de-pop

Stereo, Single-ended
output, High-power,
Class-D, de-pop, All in one

1W - 2W Filterless Stereo Class-D Amplifiers

The Microsemi LX1702™ and LX1704™ represent
a new generation of fully integrated stereo audio
Class-D amplifiers.

This CMOS stereo Class-D amplifier series is
optimized for low voltage, low power operation

and minimum system cost. These products are
ideal for use in battery powered applications where
low power consumption is desirable such as cell
phones, PDAs, web tablets, and other portable
devices and lower power systems.

The LX1702 and LX1704 are offered in a small
footprint, low profile 4mm2 surface mountable 15
pin MLPQ.

Key Features

* No Output Filter Required

* Low EMI Design

* Low Quiescent Current: 4mA

* Low Shutdown Current: 1A

* Low and Wide Supply Voltage Range: 2.5 — 5.5V

* 1W Output Power into 8Q Load with THD<1% @
5.0V- LX1702 & LX1703

* 2W Output Power into 4Q Load with THD<1% @
5.0V - LX1704

* THD+N as Low as 0.1%

» Small Form Factor: 16 Pin MLP Package: 4mm2

* Built-in Clock Frequency

* Built-in Feedback Loop, Keep High Audio
Fidelity

+ Fixed 26dB Gain

SUNSTAR
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« Full 20Hz to 20kHz Audio Bandwidth
« Shutdown Function
e Internal Thermal Shutdown

« High Efficiency: 80% Through Modulation
Scheme and Class-D Operation

* Built-in De-pop Circuit, “POP” Free

Applications

* Cell Phones

* PDAs

» Portable Devices
* Portable Speakers
* Portable DVD

« PMP/PMC

Speaker Out 1

%qﬁ
J 2
b

+L1NO
1aand
-LLNO
£SSAd

QuT2-

ﬁc PVSS1

e i————{vee f] X1702¥°= 1. <1
N1+ [}_1 }_&( IN1+ LX1704 ouT2+
Nt- — ——] N1- PVSS2 317
IN2- [(—] }Q—l :L L‘J

IN2+ [}_{ }

Speaker Out 2

——] IN2+

<{} ENnBLE
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Class-D Audio ¢ Ciass-U Audio * Ciass-bU Audio

8W + 8W and 15W + 15W Stereo
Filterless Class-D Amplifier

The LX1705™ and LX1708™ are part of a new Applications
generation of fully integrated stereo class-D . LCDTV
amplifiers from Microsemi. These CMOS audio . Car Navigation
amplifiers are optimized for highly efficient
operation and minimal system cost. The stereo/ Computer

BTL (Bridge Tied Load) configuration uses 3-level ¢ Portable Sound Systems

PWM modulation. This allows eliminating the LC

filter to reduce the system cost and simplify the

system design. The LX1705 outputs 8W and the

LX1708 outputs 15W into each of the two channels . 1N
with better than 85% efficiency.

The part features on-board H-Bridge output stages
with low RDSon. External bootstrap capacitors are
all that is required to provide the gate drive to the
all-NFET output stage since on-board bootstrap
diodes are provided.

The LX1705 and LX1708 also feature mute and
standby modes, over-current protection, POP-free
turn-on and turn-off, under voltage lockout,
over-voltage protection, and over-temperature
protection.

The LX1705 is offered in a small footprint, low
profile surface mountable 32-pin MLPQ package in
5mm2.

The LX1708 is offered in a small footprint, low
profile surface mountable 32-pin MLPQ in 7mm2.

Key Features
* Filter Free Operation

+ 8W+8W Output Power @ 8Q load: THD+N < 1%
- LX1705

+ 15W + 15W Output Power @ 4Q Load: THD+N
<1% -LX 1708

+ High Efficiency > 85%
¢ Full Audio Bandwidth: 20Hz to 20kHz

» Low distortion < 0.1% @ 1kHz, 50% of
Maximum Power, 8Q - LX 1705, 4Q - LX1708

* Low distortion <0.2% @ 20Hz-20kHz, 1W, 8Q -
LX1705, 4Q - LX1708

+ High Signal-to-Noise Ratio: 90dB

+ Single Power Supply

» Wide Supply Voltage Range: 5V ~ 15V
* Low Quiescent Current < 30mA

* Turn ON/OFF POP Free

» Standby/ Mute Feature

* Built-In Under Voltage Lockout

» Thermal Protection
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Li-lon Battery Charger ¢ Li-ion Battery Charger

Li-lon Battery Charger Selector Guide

Input

Wall
Adapter

Charge
Pa;ta:;ll?amger Current USB
9 (maximum) Mode
High, Low

Yes Suspend

Rligh, LOW 50A _ 24 - Hours

Suspend

High, Low 50,4 - 2A - Hours

Suspend

High, Low
Suspend 50mA - 2A - Hours

Microsemi constant current / constant voltage
linear chargers provide precision voltage control,
making sure the battery does not get overcharged
or otherwise damaged in the charging process.

A special protection feature for deeply discharged
batteries provides an initial low conditioning
current, until the full charging current can safely

be applied. The automatic top-off of a nearly full
battery assures that a full charge will be maintained
over time.

The most commonly used battery-charging con-
figuration is to connect the system load directly to
the battery-charger output. This solution is simple
and low cost. A more advanced topology provides
a power sharing capability, allowing the system

to operate while charging the battery at the same
time. An example of this architecture can be found
in the LX2205™.

Key Features

Precision Charger Voltage: No Overcharge
Programmable Charge Current

Programmable Cycle Termination Current
Thermal Control Loop

Conditioning Current

Automatic Top-off Restart

Reverse Current Blocking

Short Circuit Protection

Low Dropout Voltage Design

Thermally Efficient Package with Built-in
Heat sink

LX2205 — Isolated Charging Topology

SUNSTAR http://www.rfoe.net/ TEL:

Battery LED | Isolated
Type Drivers [Topology,

Up to 2A - Hours

(0]1,1:14
Features

Separate adapter / USB
inputs

USB current limiting

Discharge currents to 1.6A

2 Yes

Dual power connector
Battery temperature monitor
"Full battery" lockout

Three levels of
programmable charge
current

Up to 2A charging
current

Applications

MP3/ MP4 Audio Players

Digital Multimedia Players

Bluetooth Headsets — Car Kits

GPS Devices

POS Terminals

Digital Cameras

PDAs and Cradles

Wireless Sensors for Security Systems
Medical Diagnostic Devices

x Main DC OK

1 o

Yol {

Main DC MDC

UsB
e LX2205

SHDN

Load

—_—

SuSpPend m—]
High/Low s

Shutdown s

E

(GND
CCP

cTp__cus TFB.

AA\allAAZ

Status

Charging

IN
cMP
HIT DeOK
sp LX2208 3
20%
HCP
LcP

STAT Full

Power On

Adapter or USB O—E—[
Adapter or USB E
o————]

Select Logic
Shutdown Q———]
USB Hi/Low O=———]

Control Logic

MP
BAT

Battery
Temperature
Lockout
Sensing

G

z

D

Battery

i—

Current
Programming
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WLAN Power Amplifiers « WLAN Power Amplifiers

WLAN Power Amplifier Selector Guide
Part Number Frequency | Supply | Pout @ 3% EVM | Gai
Appllcatlons “ (GHZ) (GHAANISHbRS OFOH) (

802.11a

Simple design-in

Total Current
(mA)

802.11a High Gain and Efficiency
Client/AP Excellent Linearity 515-570 3.3V 18 dBm (2 5% EVM) 170 (18dBm)
U-N11 -48 dBc ACPR @ 30 MHz 21 200 (20dBm)

ClienuAP High gain, Low Current ~ 49-59 3.3V 17 dBm 30 140
Cordless Phones Low cost
802.11b/g On-chi
h -chip Input Match 19 dBm (3.3V)
Client/AP Output Pre-match 24-25 33V 23 dBm 19 135
ISM & Fixed High Efficienc 5.0V (5V)
Wireless Radios 9 Y
802.11b/g + 0.25dB Gain Flatness O
Client/AP Simplified Machining _ m
ISM Applications Excellent Linearity S (4% EVM)  %® 170
Fixed Wireless High Efficiency
802.11b/g High Gain, 3-Stages
Client/AP Low Current 24-25 3.3V 19 dBm 32 140
ISM Applications Simplified Matching
High OFDM Power
802.11b/g/n
C|ient/Agp Low Current 23-25 3.3V 20 dBm 28 150
Portable WiFi Small, Thin Package
0 Low Cost
e Best-in-Class Linearity (1 53/23\?{? 5V)
Client/AP o, : 3.3V 070 , 360 (22dBm
802.16e BTS Broadband Matching 49-59  Fov 19 dBm 28 550 Gadem)
High G
U-N11 igh Gain (2% EVM, 4V)
802.16e & 802.11b/ High, 3-Stage Gain
WIMAXWiBFO High Linearity 23-27 §8¥ 2§7d§é“m(?5§/\§) 32 370 (24dBm)
ISM, HyperLAN 1 27dB Step Attenuation :
802éil1b/g/n Input 50 Ohm Match
ient High Linearity
WLAN/WMAN/AP Best-in-Class Efficiency BB EE 3.3V 20 dBm 28 145
Portable WiFi Ultra-Small Package
PA + LNA + SPDT switch
802.11b/g/n SimplejMatching 23-25 33V 19 dBm 27 145

Client/AP

Low Current
Ultra-Small Package

Microsemi's family of RF power amplifier modules
is designed for IEEE 802.11 b/g, b/g/n, 802.11a
WLAN, and 802.16 WiMax wireless consumer and
enterprise applications. They are manufactured
with an advanced InGaP / GaAs hetero-junction
bipolar transistor (HBT) integrated circuit process,
which is ideally suited for high linearity, low power
applications requiring only a single polarity sup-
ply voltage. Each of these monolithic microwave
(MMIC) modules include a thermally-compensated
active bias circuit, on-chip power detector, with 50
Ohm on-chip input matching and output pre-match,
requiring minimal external components.

Key Features
» Reliable Advanced InGaP / GaAs Process

Ultra-Linear, Industry-Leading OFDM Output
On-Chip 50 Ohm Input Matching with Output

Pre-Match

Temperature Compensated Active Bias Circuit
On-chip Power Detector

Single Polarity 3.3V or 5V supply

Compact, Low Profile, Thermally Efficient
MLQP 16-L Package

Available pHEMPT LNA and SPDT switch

Micosemi's RF product portfolio also includes multi- “PPlications

chip, co-packaged power amplifier modules (CPM)  * |EEE 802.11 b/g/n and 802.11a Wi-Fi
available with functions that include an InGaAs IEEE 802.16 WiMax
pseudomorphic HEMPT (pHEMPT) low noise « Enterprise and Consumer Wireless
amplifier and/or a smgle_—pole QOubIe-throw_SW|tch. Client Cards / Access Points
These products are available in 16-lead, micro-lead | Portabl d Handheld Devi
quad packages (MLQP), in a 3 x 3mm, or 2 X 2mm prapierantHanghec-Lrevices
footprint and 0.90mm, or ultra-thin 0.45 mm height. * FCC U-NII, HyperLAN
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WLAN Power Amplifiers « WLAN Power Amplifiers

WLAN Power Amplifiers

LASS11™

2.3 - 2.5 GHz Power Amplifier
The LX5511 power amplifier is a optimized for
WLAN applications in the 2.3GHz — 2.5GHz
frequency range. It is implemented as a two-stage
MMIC with active bias and output pre-matching.
With a single low voltage supply of 3.3V the LX5511
provides 26dB power gain between 2.3GHz and
2.5GHz at a low quiescent current of 90mA.
* 2.4 -2.5GHz Operation
» Single-Polarity 3.3V Supply
+ Quiescent Current ICQ ~ 90mA
* Power Gain ~ 26dB @ 2.45GHz and
POUT= 18dBm
» Total Current ~ 150mA for POUT= 18dBm @
2.45GHz OFDM
« EVM < 3% for 64QAM / 54Mbps and
POUT= 19dBm
* Small Footprint: 3 x 3 x 0.9mm
+ Targeted for IEEE 802.11b/g applications

LXASS30"

4.5 - 6GHz High Power Amplifier

The LX5530 power amplifier is optimized for

802.11a applications and is implemented as a three

stage MMIC with active bias, on-chip matching and

output pre-matching. At 5V supply it supplies high

power gain up to 33dB and provides up to +25dBm

linear output for the 802.11a OFDM spectrum and

a low EVM of 3% for up to +23dBm output power

for the 4.9-5.9GHz band.

* Broadband 4.9-5.9 GHz Operation

» Single-Polarity 3V - 5V Supply

« Power Gain ~ 33dB for VC= 5V, ICQ= 250mA

+ Power Gain > ~28dBAcross 4.9-5.85GHz

* OFDM Mask Compliance Power POUT~
+25dBm over 4.9-5.85GHz

* POUT up to +23dBm with EVM ~3% (VC= 5V)

« EVM <~ 2.5% for POUT=+ 21dBm across
4.9-5.85GHz (VC=5V)

+ EVM <~ 2.5% for POUT= +19dBm across
4.9-5.85GHz (VC=4V)

* Complete On-Chip Input Match

» Simple Output Match for Optimal Broadband
EVM

*  On-Chip RF Decoupling

» Temperature-Compensated On-Chip Output

+ Power Detector with Wide Dynamic Range

» Small Footprint, Low profile : 3 x 3 x 0.9 mm
SUNSTAR

LXASS14 "

2.3 - 2.5 GHz Power Amplifier

In one of the smallest form-factors available in-

dustry-wide, the LX5514 provides a high gain, low

quiescent current power amplifier for 802.11b/g

applications in a tiny 2 x 2 mm low profile

(0.46mm) MLP package. The device is a 2-stage

MMIC power amplifier including active bias and

output pre-matching and is ideal for small sized,

medium gain power amplifier applications for IEEE

802.11 b/g applications.

» Advanced InGaP HBT

+ 2.3 -2.5GHz Operation

» Single-Polarity 3.3V Supply

 Quiescent Current ICQ ~ 80mA

» Power Gain ~ 28dB Total Current ~ 150mA for
POUT= 20dBm OFDM

+ EVM ~ 3% for 64QAM / 54Mbps

» Very Small Footprint and low profile : 2 x 2 x
0.46mm

» Targeted for IEEE 802.11b/g applications

LXSS3S ™

2.4 - 2.5 GHz Power Amplifier

The LX5535 power amplifier is optimized for

802.11b/g and 802.16 WiMAX applications and is

implemented as a three stage MMIC with active

bias, on-chip matching and output pre-matching. At

5V supply it supplies high power gain up to 32dB

and provides up to +25dBm linear output for the

802.11g specification, and 28dBm power to the

802.11b mask compliant specification. The LX5535

has a low EVM of 3% for up to +25dBm output

power for 64QAM / 54Mbps.

* Advanced InGaP HBT

* 2.3 - 2.4GHz Operation

» Single-Polarity 3.3 — 5.0V Supply

* Quiescent Current ICQ~120mA

» Power Gain ~ 32dB

+ Total Current ~ 260mA for POUT= 25dBm
802.11g

+ Total Current ~ 370mA for POUT= 28dBm
802.11b

* 802.11b mask-compliant power = 28dBm

» Power for EVM = 3.5% for 64QAM / 54Mbps:
25dBm

* Very Small Footprint: 3 x 3 x 0.9mm

» Suitable for IEEE 802.11b/g applications

» Suitable for IEEE 802.16 WiIMAX applications
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LX3S540"

2.3 — 2.5GHz Power Amplifier

with integrated low noise amplifier

The LX5540 is a co-package RFIC consisting of
an InGaP/GaAs power amplifier and a low noise
amplifier. Both are optimized for WLAN applica-
tions in the 2.3-2.5 GHz frequency range. The PA is
implemented as a two-stage monolithic microwave
integrated circuit (MMIC) with active bias and out-
put pre-matching.

The LNA is fully matched internally and no external
matching circuit is required. Both devices oper-

ate with single low voltage supply of 3.3V. The PA
offers 28 dB power gain between 2.3-2.5GHz, at a
low quiescent current of 80mA. For 20dBm OFDM
output power (64QAM, 54Mbps), the PA provides a
low EVM (Error-Vector Magnitude) of 3%, and con-
sumes 145 mA total DC current. The LNA offers 14
dB gain, 1.5 dB noise figure and a high input IP3 of
+4 dBm at 10 mA of DC current.

The LX5540 is available in a 16-pin 3mmx3mm
micro-lead package (MLPQ-16L). The compact
footprint, low profile, and thermal capability of the
MLP package makes the LX5540 an ideal solution
for medium-gain power transmitter and very low
noise receiver requirements for IEEE 802.11b/g
applications

* 2.3 - 2.4GHz Operation

+ Single-Polarity 3.3V Supply

* Quiescent Current ICQ~80mA

* Power Gain ~ 28dB

* Total Current ~ 145mA for POUT= 20dBm OFDM
* LNA gain ~ 14dB, LNA noise figure ~ 1.5dB

* Small, Low Profile footprint: 3 x 3 x 0.45mm
 Suitable for IEEE 802.11b/g applications

SUNSTAR

L5541 ™ comING SOON

2.3 — 2.5GHz Power Amplifier with
integrated low noise amplifier and switch
LX5541 is a co-package RFIC consisting of a
power amplifier, a low noise amplifier, and a SPDT
switch. By integrating these 3 devices in a compact
footprint Microsemi offers a high level of front-end
integration in a small, low thermal resistance foot-
print. All three RF devices are optimized for WLAN
applications in the 2.3 to 2.5 GHz frequency range.

The PAis implemented as a two-stage monolithic
microwave integrated circuit (MMIC) with active
bias and output pre-matching. The LNA is fully
matched internally, and the LNA is connected to the
RX port of SPDT switch directly inside the MLPQ
package.
Both PA and LNA operate with single low voltage
supply of 3.3V. The PA (including SPDT switch
loss) offers 27 dB power gain between 2.3-2.5GHz,
at a low quiescent current of 95mA.For 19dBm
OFDM output power (64QAM, 54Mbps) at the an-
tenna port, the PA including SPDT switch provides
a low EVM of about 3%, and consumes 145 mA
total DC current. The LNA (including SPDT switch
loss) offers 13 dB gain, 2 dB noise figure (switch
contribution included).
The LX5541 is available in a low profile 3mmx3mm
micro-lead package. By integrating the PA, LNA
and SPDT in a small, low profile, and low thermal
resistance package, the LX5541 offers an ideal
compact front end solution for IEEE 802.11b/g ap-
plications.
» 2.3-2.5GHz Operation
» Single-Polarity 3.3V Supply
* Quiescent Current 92mA
* Power Gain 27 dB
 Total Current 145mA for Pout=19 dBm

OFDM *
* EVM~3 % at 19dBm (2% at 17dBm)
54Mbps/64QAM

* LNA Gain ~ 13 dB, LNA Noise Figure ~ 2 dB
* On-Chip Bias Circuit
* On-Chip Input/Output Match
» Small, Low Profile Footprint: 3x3x0.45mm
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Microsemi
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