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DESCRIPTION

The LX2260 is a high brightness multi-
channel LED driver, designed for automotive
display illumination. It offers the designer a
high degree of flexibility to accommodate
different LED configurations (white or RGB),
drive currents, input and output voltages while
providing a high degree of control, protection
and fault management of the system.

The LX2260 is very well suited for
applications where high brightness LED
backlighting is combined with a wide
dimming range and high reliability such as in
Automotive Infotainment, Marine or Cockpit
applications.

The LX2260 driver supports up to 4
independent LED strings and can be
integrated in systems supporting up to 40W.
The drive current of each string can be
programmed up to 500mA, with a typical
channel-to-channel matching accuracy within
+1.5 percent. The FETSs of the boost converter
and each LED current sink are external to
provide the flexibility and scalability to
accommodate a variety of LED configurations
as well as to provide optimal thermal
management of the system.

Dimming  inputs  providing  either
independent control of several white LED
strings or color mixing capability for optimal
light temperature control. PWM frequency of
up to 25kHz is supported to avoid audible
noise.

The LX2260 has the unique capability to
automatically  adjust its  operation
according to the instantaneous input and
output voltage requirements to operate in a
boost, buck-boost, or buck converter mode
(this is not a traditional buck/boost circuit)
thus  automatically —maintaining the
optimally chosen LED current regulation.

Fault conditions can be reported through
a digital 2 wires serial bus interface (12C
and SMBus compatible) and include LED
short, LED open, and IC over temperature
indicators as well as information about the
LED string voltage.

The IC also provides externally
programmable LED current rise and fall
time that can be used to optimize system
EML

The LX2260 is designed to provide
protection as well as continued operation
in case of several fault conditions
(StayLIT™), ' Among the protection
features we offer output short circuit
protection, over-voltage protection, and
over-temperature shutdown. In addition,
with the use of an external thermistor to
sense the LED temperature, the LED
current can be compensated to stay within
a given LED temperature profile.
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KEY FEATURES

= Four LED Channels with
Independent PWM Control

= Up to 500mA LED Current per
Channel with External Power
Components for Optimal Design and
Thermal Management

= +3% Current Setting Accuracy

= 1.5% Channel to Channel Current
Matching

= Minimum +90% efficiency

=  Programmable LED Current

Amplitude via SMBus or 12C

= Unique Auto Buck, Boost, and

Buck-Boost Mode Transition

= Analog Dimming via Light Sensor
(Ambient or RGB Light) or
Thermistor

= ~Wide Digital Dimming Range (up to
3000:1)

= SMBus and 12C Compatible Digital
Diagnostic Reporting
= LED Fault Status
= String Voltage Monitoring

= LED Over Temperature Warning
& Protection

= Multiple Protection including Short
Circuit, Over Voltage and Over
Temperature Protection

= Programmable LED Current
Rise/Fall Time for EMI Control

= Automotive Grade
= AEC-Q100 Qualification
= 40V Load Dump Resistance

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

APPLICATIONS

= Automobile display illumination
(cluster instruments, monitors, rear-
seat entertainment systems)

= Displays for Consumer electronics

= White or RGB LED Displays
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IMPORTANT: For the most current data, consult MICROSEMI’s website:
http://www.microsemi.com,
PACKAGE ORDER INFO THERMAL DATA
Ta (°C) LQ Plastic 5 x 7 mm2 QFN 38-pin 055 = 19.3 °C/W
A
RoHS Compliant / Pb-free THERMAL RESISTANCE-JUNCTION TO AMBIENT
-40°C to . ; i
85°C LX2260IL Q Junction Temperature Calculation: TJ = TA + (PD x 0jA).

The 6JA numbers are guidelines for the thermal performance of the
Note: Available in Tape & Reel. Append the letters “TR” to the part number. device/pc-board system. All of the above assume no ambient airflow.

(i.e. LX2260ILQ-TR)
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ABSOLUTE MAXIMUM RATINGS PACKAGE PIN OUT

w
[2] [ o
Q
SEziEdg
Supply Input Voltage VCC, Sense, PFET,VH,VD1-4, EN, VLED.................. -0.3V to 44V o ,_,,_9
VH 10 VOC i s GND | 513 &% % %% %, | yps
VL 10 GND .ottt e R o [ vGa
SDA, SCLK, PWMI1-4, FFLAG.... compT | s 33 o4
All cher DINS s -0.3V to VL+0.3V COMPK | « wc | VD3
Maximum Junction TeMPerature .............cccceoiiiiiiiiiiiiiii i 150°C css s 2701 VG3
Storage Temperature Range.........cccoecveverieniniienineininecicnecceecenceeene -65°C to 150°C v MSC ] 1S3
Peak Package Solder Reflow Temperature (40 seconds maximum exposure)........... 260°C EN 07 LX2260 = : VD2
OT/ADIM | s 241 VG2
Fs [ XXXX » : Is2
Notes: Exceeding these ratings could cause damage to the device. All voltages are with respect to GND. SLOPE [0 | = VD1
Currents are positive into, negative out of specified terminal. These are stress ratings only and SDA [ 11| aed VG1
functional operation of the device at these or any other conditions beyond those indicated under SCLK 7212 12 10 15 16 17 18 10 20 I1S1
“Recommended Operating Conditions” are not implied. Exposure to “Absolute Maximum Ratings” b |
for extended periods may affect device reliability. TN OTxo
Oss=s=53
3222236
oo o
w
(Top View)
RoHS / Pb-free 100% Matte Tin Pin Finish
xxxx = date/lot code

FUNCTIONAL PIN DESCRIPTION

Pin : .
NS Pin # Description
GND 1 GND pin: The external NFET for DC-DC converter should return to this GND
Power converters current slope compensation. Connect a resistor from this pin to GND to compensate
ICOMP 2 , ) o .
current slope. See “slope compensation section” for detail.
Boost Mode Compensation: Connect a resistor from this pin and the junction of the COMPK resistor and
COMPT 3 . . -
capacitor for auto tri-mode design.
COMPK 4 Buck and Buck-Boost mode Compensation. Connect a capacitor in series with a resistor across this pin
and GND. If needed, another capacitor connected from this pin to GND for type || compensation
CSS 5 Feedback Soft-start: Connect a capacitor 4.7uF typical from this pin and GND.
VL 6 5V power supply output — Power Pin — Provides a regulated 5V typical to the internal and external 5V
circuits. Typical 2mA current source for external use.
EN 7 Enable Input. Pull low to put the system into sleep mode. If not used must tie to VCC.
LED Temperature Compensation/Analog Dimming: This input is used for LED temperature compensation.
The LED current amplitude will reduce proportional with LED ambient temperature. The start of
OT/ADIM 8 compensation is programmable with an external resistor and a thermistor. Connect pin to GND to force
100% output current when thermal compensation is not used.
By setting 1 on REG08<7>, this pin becomes analog dimming input (ADIM) which has 0V to 2V control
range. Connect ADIM to GND to force 100% output current when analog dimming is not used.
Oscillator Frequency Setting pin. Connect a resistor Rrs between FS to GND to set the buck/boost
FS 9 frequency using the following formula:
Freq [kHz] = 66000/Rgs where R is in kQ.

Copyright © 2011 Microsemi Page 2
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FUNCTIONAL PIN DESCRIPTION

L X2260

Pin : o
NETTE Pin # Description
SLOPE 10 LED current rise/fall time programmable pin. Connect a resistor from this pin to GND to program LED
current rise/fall time for EMI purpose. If not used, tie this pin to 5V.
Serial Data In/Output. Read data for fault conditions, LED string status via drain voltage, VLED voltage.
SDA 11 SDA also can be used to set the LED peak current amplitude by writing to register 08h. Connect to GND if
SDA is not used.
SCLK 12 Serial Clock Input. Maximum clock is 100kHz. Connect to GND if not used.
FFLAG 13 Fault signal output. Open drain output. This pin goes low when a fault condition is detected.
PWM1-4 14-17 Pulse Width Modulated dimming signal — Signal input.
PWM input can be tied together for a common PWM signal or use for individual PWM control.
Address Setting: connect to VL, GND or leave it open for three different address choices. Refer to the
ADR 18
address table below.
GND 19 GND pin
1S1-4 20,23, | LED current setting. — Program this pin with an external resistor to set the LED current with 300mV internal
26,29 | reference voltage. I-LED = 300mV/Rs
VG1-4 21,24, | Gate Drive — CMOS Output Pin: Connect to the gate of the external NMOSFET current sink. Any unused
27,30 | pins must be tied to ground to distinguish between intentionally unused and LED failed open.
VD1-4 29 95 Drain — Signal Pin — This connects to Drain pin of the external N-MOSFET switch. The boost output
28, 31’ voltage regulates based on the lowest VD, and the lowest voltage is kept at 0.9V (typical). Any unused
’ pins can be left open.
OVP 32 Over Voltage Protection — Signal input: An external voltage divider sets the maximum LED voltage. System
will stop switching when OVP limit hits, and resume when it goes lower than the limit.
VLED 33 LED voltage. Connect this pin directly to common anode strings voltage.
DRV 34 Low-side NFET gate drive: Connect to the gate of the N-channel MOSFET
PFET 35 High-side PMOS gate drive: Connect to gate of a PFET. When the boost output short detected or EN signal
low, PFET will open. Otherwise, PFET is a converter switch in buck or buck-boost mode.
VH 36 High side power rail. Connect a 1uF 10V capacitor from this pin to VCC.
Converters current sense negative pin. The differential input voltage across Rsense resistor used to set the
SENSE 37 : . : . -
peak inductor current. Use Kelvin connection directly to the Rsense output side
vee 38 Power supply input — Provides power to the IC. Must be closely decoupled to ground with ceramic
capacitors.
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ELECTRICAL CHARACTERISTICS ‘

Unless otherwise specified, the following specifications apply over the operating ambient temperature of -40°C < T, < 85°C and the following test
conditions: VCC = 12V; Vor = 0V, EN = 3V, Res = 100kQ, Rsiope = 82.5kQ, Typical values are at Tp = +25°C

Parameter Symbol Test Conditions / Comment Min Typ Max | Units
Input Power Supply
Input Voltage VCC Withstand voltage VCC = 40V 6 28 \%
Quiescent current ICCon EN > 2V, No PFET & NFET connected 10 mA
Sleep current ICCsieep | EN< 0.8V, VCC =28V 25 MA
Control and Logic
EN Logic High VENH 2
EN Logic Low VENL 0.8
EN Current High lENH EN =3.3V 5 MA
EN Current Low len-L EN < 0.8V 5 HA
Address High Input V ADRH VL-0.8 \Y,
Address Low Input VADRL 0.8
Address Open Vapro VL/2 \%
Address Input Low Current lADRH -20 -7 A
Address Input High Current |ADRL 7 20 MA
FFLAG Output Low Voltage VEFLAGH lLoap = 3mA 0.4 \%
(inkré(r?t Output High Leakage Veriaol | Veriag = 5.5V 10 uA
DC/DC PWM Error Amplifier
Peak Output Current lout +/-40 HA
Output Resistance Rout 4000 kQ
Forward Transconductance gm At EA inputs (lout/(ViLep/20-Vcss) 120 umho
COMP Switch On Resistance Vcompt = Veompk = 1.6V 0.5 kQ

Soft Start/Drain Voltage Sense Error Amplifier

Lowest VD > 700mV +/-20
CSS Source Sink Peak Current lcss HA
Lowest VD < 700mV 120
Forward Transconductance gm 80 umho
Output Resistance 5000 kQ
Valid Output Voltage Range Vess 1/20 of Viep 0.5 2 \%
T |t e g Ve e s m s
Pulse Width Modulation Input
PWM Input Low Voltage Vpwm_L 0.8 \%
Copyright © 2011 Microsemi Page 5
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L X2260

Four Channel High Brightness LED Driver

Unless otherwise specified, the following specifications apply over the operating ambient temperature of -40°C < T, < 85°C and the following test
conditions: VCC = 12V; Vor = 0V, EN = 3V, Res = 100kQ, Rsiope = 82.5kQ, Typical values are at Tp = +25°C

Parameter Symbol Test Conditions / Comment Min Typ Max | Units
PWM Input High Voltage VpwmM_H 2 \%
PWM Input Frequency Fpwm 0.1 25 kHz
Digital Dimming; SLOPE = VL 2 us
Minimum PWM Pulse Width PWMwmin +21
Adjustable Slope Option to set tr and tr 2.5 or t;:R
PWM Input Pull-down Resistor PWMg 100 kQ
PWM Input to Output Delay SLOPE = VL (minimum tg, tf) 6.5 us
(Vis = High) RsLope = 82.5kQ (tr tr~4uS) 9 us
Device Protection
OVP Threshold Voltage V1H ovp 1.87 1.97 2.07 \Y
Rising temperature hysteresis, Thys = 20°C, o
Over Temperature Shutdown TovT-SHDN at junction 150 C
Shut Down Recovery Trecovery | At junction 130 °C
. Rising temperature hysteresis, Tuys = 15°C, o
Over Temperature Warning TovT-WARN at junction 120 C
Clear Warning At junction 105 °C
Vs setting at 100%, buck-boost transition.
Load Dump Protection ViseT Vin: 10V<40V, dV/dt = 30V/msec 360 mV
For Design Reference Only
LED Current Output
. Vs setting-at 100% , PWM Dimming o
Sink Current Overshoot V|SET OVERS For Design Reference Only 5 %
. . Vs setting at 100% , buck-boost transition.
Sink Q_urrent Over/Under shoot in Viser Vin: 10V32V. dV/dt = 1V/msec 10 %
transition mode .
For Design Reference Only
Rsense = 2Q, 0.8V <VD < 3V (note 1) 15 %
V-spurce Pk-Pk Matching Among Viser 150 Taus = 25°C, PWM = 100% duty cycle . o
Strings Fpwu = 200Hz, PWM = 25% duty cycle 3 %
Rsense = 2Q, Average of the four outputs 291 309 mV
Maximum IS voltage Vsx
Rsense = 2Q, Each outputs 286.6 313.6 mV
Minimum VD regulation Vpx At the lowest VD pin, Ips = 150mA 800 1000 mV
IS Input Bias Current lis Vis = 300mV 300 nA
DC Gain Ao 80 dB
Current Source Driver Opamp
On State VG Voltage Range VGrance | VG voltage that maintains DC accuracy 15 4
Off State VG Voltage VGorr 0.1
VG Sink Current VGsnk Vyg = 2.5V, Vis = 0.4V, PWM = HIGH -7 mA
VG Source Current VGsrc Vg =25V, Vis =0.2V, PWM = HIGH 7 mA
Copyright © 2011 Microsemi Page 6
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ELECTRICAL CHARACTERISTICS ‘

Unless otherwise specified, the following specifications apply over the operating ambient temperature of -40°C < T, < 85°C and the following test
conditions: VCC = 12V; Vor = 0V, EN = 3V, Res = 100kQ, Rsiope = 82.5kQ, Typical values are at Tp = +25°C

Parameter Symbol Test Conditions / Comment Min Typ Max | Units

VG Load Capacitance Cie 1500 pF

LED Current On/Off slope

SLOPE Reference Voltage VsLore 2 \%

|I-LED Rise Time T|.|_ED RISE SLOPE = 5VL 1 1.5 25 us
Fpwm = 200Hz, PWM = 50% duty cycle

|I-LED Fall Time Ti-LED FALL Cg< 500pF 1 1.5 25 us

I-LED Rise Time Tieprise | Rstope = 82.5KQ, Trise//TraLL = 10% to 90% 3 4.2 55 us
Fpwm = 200Hz, PWM = 50% duty cycle

|I-LED Fall Time T\-LED FALL Cg< 500pF 3 4.2 55 us

LED Temperature Compensation (LED Current Profile)
I-LED starts compensation at I-LED = 95%

OT Start Threshold Voltage VorTH current setting. Register 08h =01111111; 1.8 2.0 2.2 \%
PWM1-4 = High
At stop point, I-LED = 15% current setting.
Register 08h = 01111111; 3.3 3.5 3.8 \Y

. PWM1-4 = High

OT Max_Voltage Compensation Vor And goes down to 6.7% when VTH OT >4.5V.
PWM1-4 = High; 3.5 3.7 3.95 \Y
Register 08h= 01111111

OT Input Bias Current loTis 1 MA

Analog Dimming (Analog dimming can be set via SMBus or Fuse)

I-LED =95%; PWM1-4 = HIGH;
Register 08h = 01111111 18 19 20
AD Voltage Vap \%
I-LED =6.7%; PWM1-4 = HIGH;

Register 08h = 01111111 0.05 0.2 0.34

AD Input Bias Current ADg -1 1 MA

Analog Control Output Range Vis Register 08h = 01111111, PWM1-4 = High 5 100 %
SMBus LED Peak Current Adjustment

Vis = 300mV represents maximum current

Adjustment Range IpADY setting 15.4 100 %Vs
Resolution IRes 2 mV translates out to be 7 bits DAC 2 mV
LED short/open protection
LED Short Threshold Voltage Fpwm = 25kHz,
(note 1) VDXsrort Duty cycle > 7usec 6.7 7.2 7 v
Derated IS Voltage VD >7.75 10 %
LED Open Threshold Voltage VDxopen | Fpwm = 25kHz, PWM = 10% duty cycle 0.24 \%
Inductor Over Current protection
. o With 10mQ current sense resistor
Maximum Short Circuit Current ILsHORT For Design Reference Only 10 A
Over Current Threshold Voltage Voc At current sense inputs 90 mV
Copyright © 2011 Microsemi Page 7
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ELECTRICAL CHARACTERISTICS ‘

Unless otherwise specified, the following specifications apply over the operating ambient temperature of -40°C < T, < 85°C and the following test
conditions: VCC = 12V; Vor = 0V, EN = 3V, Res = 100kQ, Rsiope = 82.5kQ, Typical values are at Tp = +25°C

Parameter Symbol Test Conditions / Comment Min Typ Max | Units
SENSE Input
Sense Input Voltage Range Vsense 100 mV
Sense Input Bias Current Isense 0.3 MA

VL Regulator (5.0V)

VL Output 5V 6V < VCC < 28V; no external load 4.75 5.00 5.25 \Y

External load current, VCC =6V,
VL drop by < 5%

UVLO VLuvio VL rising, VHYS = 0.50V 3.75 4.25 4.65 V
VH (VCC-5.25V) Regulator

VL Source Current 5VCURRENT

6V < VCC < 28V; OmA < IVH < 15mA

VH Output Voltage VH -4.75 | -5.25 -5.5 \%

Reference to VCC
VH falling, VHYS = 0.50V. Internal POR
UVLO VHuvio activates on VH falling UVLO threshold, -4.25 \%
reference to VCC
Oscillator
FS Reference Voltage VEs 2 Vv
Oscillator Frequency Fsw RFS =100kQ 600 670 740 kHz
(R?Zﬁig":tor Frequency Setting France 400 800 KkHz
DC/DC Switching NFET Driver
DRV Voltage High VDRVH 5 Y
DRV Rise Time TrisE CL = 1000pF 26 ns
DRV Fall Time TraLL CL = 1000pF 15 ns
Off Voltage Vprvorr -~ | EN =0V 0 \Y
DC/DC Switching PFET Driver
PFET High Voltage VpreETH EN = QV, refer to VCC 0
PFET Low Voltage VppreTL Refer to VCC -5.25
PFET Rise Time Trise CL = 1000pF 14 ns
PFET Fall Time TraLL CL = 1000pF 25 ns
Converter mode condition
Boost to Buck-Boost Transition BS-BB At VLED. VLED falling 13.76 \%
Buck-Boost to Boost Transition BB-BS At VLED. VLED rising 14.65 v
Buck to Buck-Boost Transition BK-B At VLED. VLED rising 9.21
Buck-Boost to Buck Transition BB-BK At VLED. VLED falling 8.41 v
Copyright © 2011 Microsemi Page 8
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L X2260

Four Channel High Brightness LED Driver

Unless otherwise specified, the following specifications apply over the operating ambient temperature of -40°C < T, < 85°C and the following test
conditions: VCC = 12V; Vor = 0V, EN = 3V, Res = 100kQ, Rsiope = 82.5kQ, Typical values are at Tp = +25°C

Parameter Symbol Test Conditions / Comment Min Typ Max | Units

VIN = 12V& 26V, VS setting at 100%,
Overall System Efficacy n PWM = 100% (Boost mode & Buck Mode) 90 %
For Design Reference Only

SMBus
SDA, SCLK Input Low Voltage Iy 0.7 \%
SDA, SCLK Input High Voltage lhv 2 \%
SDA, SCLK Input Hysteresis IHys 100 mV
SDA,SCLK Input Bias Current lis -5 +5 MA
SDA Output Low Sink Current Osnk Vspa = 0.4V 4 mA
SMBus Frequency Fswmsus 10 100 kHz
SMBus Free time Tsur 4.7 us
SCLK Serial Clock High Period THicH 4 us
SCLK Serial Clock Low Period TLow 4.7 us
Start Condition Set-up Time Tsu:sTA 4.7 us
Start Condition Hold-up Time Thp:sTA 4 us
gtcc:)EKCondition Set-up Time from TeUsro 4 us
SDA Valid to SCLK Rising Edge
Set-up Time, Slave Clocking Data Tsupar 250 ns
SCLK Falling Edge to SDA
Transition Thp:pAT 0 ns
SCLK Falling Edge to SDA Valid,
Reading Out Data Tov 200 ns
Note: 1. When the different Vpran voltages are more than 2V, then a single LED short may shut off the string that has a highest Vpran (VD hits
the limit). However Vsource pk-pk matching will not be effected in this circumstance.
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SMBus INTERFACE

registers are defined as full byte wide.

section for details.

in a “slave” mode receiving commands

Address Strapping Codes

SERIAL INTERFACE

LX2260 is a nine-register device which uses SMBus or
I°C protocols to communicate with the host system. All

Some registers

contain reserved (undefined) bits with a default value of “0”,
or are read only bits that are status indicators. Two of the
nine registers are capable of both read and write, and seven
registers are read only. See the LX2260 Register Definitions

The LX2260 communicates over the SMBus and operates

and sending /

receiving data to / from the host or “master”. Only standard
two-wire SMBus and I°C compatible serial bus and
protocols may be used for this device. The LX2260 can be
configured for one of the three addresses by connecting the
ADR input pin to ground, Vpp, or simply leaving it OPEN.

Option # ADR Address
1 GND 0101 100b
2 OPEN 0101 110b
3 Vbp 0101 111b

always the R/W bit.

Address = 0101100xb

In this document, the SMBUs address occupies high
seven bits of an eight bit field on the bus, the low bit is

SMBus PROTOCOL

The only required command protocols are SMBus Send
Byte, Receive Byte, Read Byte / Word, and the Write Byte /
Word protocols.

Writes to registers can be performed by either the SMBus
Write Byte / Word protocols and /-or by internal IC logic,
depending on the register type.

Read can be performed on all registers by issuing the Read
Byte / Word protocol. Read Only registers can be written only
by internal logics. Their contents will not be affected by
SMBus write commands.

When LX2260 is initially powered, it will first test the
address selection pin input to determine its own address and
then look for'its unique address each time it detects a “Start
Condition”. If the address does not match, the LX2260 ignores
all bus activity until it encounters another “Start Condition”.

SMBus Packet Protocol Diagram Element Key

S Slave Address | Wr Data Byte A P

S Start Condition
Rd Read (bit value of 1)
Wr Write (bit value of 0)

A Acknowledge (‘0’ for an ACK, or ‘1’ for a NACK)
1 7 1 1 8 1 1 .
P  Stop Condition
S |Slave Address  |Wr |A " DataByte A P Command Code Register Address
0101100 0 [] Master-to-Slave [ Slave-to-Master
Address =0101110xb Protocols used to communicate with LX2260 must be per
1 7 1 1 8 1 1 standard SMBus specification version 2.0 or higher.
S Slave Address Wr A Data Byte A P
0101110 0
Address = 0101111xb
1 7 1 1 8 1 1
S Slave Address Wr  |A Data Byte A P
0101111 0
Copyright © 2011 Microsemi Page 10
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SERIAL INTERFACE

SMBus Timing Measurement

SMBus Clock e - t
(SCL) “tow ™R ol leF
) - \ / \
ViL 7 7/ Ny | 1 L _____ - 7
>
t
{, -SU:DAT
‘ e M tsusto*
tsu:
SMBus Data trp:sTA e SU:STA
(SDA) tho:oAT
Vi \ / f Y _________/ /'————\Xl—\\ —
\ 7 \ 1 \ A 7 A L ———__—J \ 7
[ tgurT>
P s S P

Register Definitions
The LX2260 includes a registers to monitor the fault status. The slave address is set by the ADR signal inputs as follows:

VD Register: Address is 00h to 03h. This register has 8 bits that allows monitoring the drain voltage (VD). This voltage will reveal
the string status, i.e., LED short/open. It is suggested that the input PWM duty cycle be reduced when a LED short is detected to
avoid LED current sink NFET overheating.

VLED Register: Address is 04h. This register has 8 bits thatallow monitoring the Boost output voltage (VLED).

String 1 & 2 Status Register: Address is 05h. This register has 8 status bits that allows monitoring the string 1 & 2 status.
String 3 & 4 Status Register: Address is 06h. This register has 8 status bits that allows monitoring the string 3 & 4 status.
Fault/Status Register: Address is 07h. This register has 8 status bits that allows monitoring the backlight controller’s operating

state.
REGISTER 00h VD1 (drain voltage monitoring)
REGISTER 01h VD2 (drain voltage monitoring)
REGISTER 02h VD3 (drain voltage monitoring)
REGISTER 03h VD4 (drain voltage monitoring)
REGISTER 04h VLED (LED Anode voltage monitoring)
REGISTER 05h String 1 & 2 status
REGISTER 06h String 3 & 4 status
REGISTER 07h Faults
REGISTER 08h LED Peak Current Reference Voltage Adjustment
REGISTER 00h to 03h Drain voltage monitoring DEFAULT VALUE 0x00
VD VD VD VD VD VD VD VD
Bit 7 (R) Bit 6 (R) Bit5 (R) Bit4 (R) Bit3 (R) Bit2 (R) Bit 1 (R) Bit 0 (R)
BIT FIELD | DEFINITION DESCRIPTION
Bit 0-7 (R) Drain voltage | 8-bit drain voltage monitoring. 256 steps for 8V. (bit 7 is MSB)
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REGISTER 04h LED voltage monitoring DEFAULT VALUE 0x00
VLED VLED VLED VLED VLED VLED VLED VLED
Bit 7 (R) Bit 6 (R) Bit5 (R) Bit4 (R) Bit3 (R) Bit2 (R) Bit 1 (R) Bit 0 (R)
BIT FIELD | DEFINITION DESCRIPTION
Bit 0-7 (R) LED voltage 8-bit LED voltage monitoring. 256 steps for 67.9V. (bit 7 is MSB)
REGISTER 05h: String 1&2 Status Register DEFAULT VALUE 0x00
String #2 not String #1 not S1 OV | S1 OPEN | S1_NOTUSE S2_ OV S2_OPEN S2_NOTUSE
Used Used
Bit 7 (W) Bit 6 (W) Bit5 (R) Bit4 (R) Bit3 (R) Bit2 (R) Bit1 (R) Bit 0 (R)
BIT FIELD | DEFINITION DESCRIPTION
Set 1 when string #1 is not used to mask string faults on the string.
Bit 6 and 7 are written to register 05h by the systems via SMBus to let the LX2260 know the
Bit 7 String #1 not | unused string so the LX2260 can remove it from the fault detection/reporting.

Used At power up system must disregard fault reporting and FFLAG (software timer) until the
systems has finished setting string not used bit (set bit 6 and or 7 to high) and have received
acknowledge from LX2260.LX2260 sends an acknowledgement after masking string fault.

Bit 6 Sm%gsg not Set 1 when string #2 in not used to mask string faults on the string.
Bit 5 S1 OV String 1 Over Voltage (1 = VD > 6.75V)
Bit4 S1 OPEN String 1 Open (1 = string open)
Bit 3 S1 NOTUSE | String 1 status (1 = string is not used)
Bit 2 S2 OV String 2 Over Voltage (1 = VD > 6.75V)
Bit 1 S2 OPEN String 2 Open (1 = string open)
Bit 0 S2 NOTUSE | String 2 status (1 = string is not used)

BIT FIELD | DEFINITION | DESCRIPTION

REGISTER 06h String 3&4 Status Register DEFAULT VALUE 0x00

String #4 not |  String #3 not S3 OV S3_OPEN | S3_NOTUSE | S4_0OV S4_OPEN S4_NOTUSE

Used Used
Bit 7 (W) Bit 6 (W) Bit 5 (R) Bit4 (R) Bit3 (R) Bit2 (R) Bit 1 (R) Bit 0 (R)

Bit 7 String #3 not | Set 1 when string #3 in not used to mask string faults on the string. Bit 6 and 7 are written to

Used register 06h by the systems via SMBus to let the LX2260 know the unused string so the
LX2260 can remove it from the fault detection/reporting.

At power up system must disregard fault reporting and FFLAG (software timer) until the
systems has finished setting string not used bit (set bit 6 and or 7 to high) and have received
acknowledge from LX2260. LX2260 send acknowledge after masking string fault

Bit 6 String #4 not Set 1 when string #4 in not used to mask sting faults on the string.

Used

Bit 5 S3 OV String 3 Over Voltage (1 = VD > 6.75V)

Bit 4 S3 OPEN String 3 Open (1 = string open)

Bit 3 S3 NOTUSE | String 3 status (1 = string is not used)

Bit 2 S4 OV String 4 Over Voltage (1 = VD > 6.75V)

Bit 1 S4 OPEN String 4 Open (1 = string open)

Bit 0 S4 NOTUSE | String 4 status (1 = string is not used)
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REGISTER 07h Faults Register DEFAULT VALUE 0x00
RESERVED | RESERVED | RESERVED | RESERVED OC SHDN OC OTP T Warning
Bit 7 (R) Bit 6 (R) Bit5 (R) Bit4 (R) Bit3 (R/W) | Bit2(R) Bit 1 (R/W) Bit 0 (R)
BIT FIELD | DEFINITION DESCRIPTION
Bit 3 OC SHDN OC shutdown (1 = OCP shut down, 0 = OC SHDN OK). Reset after reading or by En = Low
Bit 2 oC Input OC (1 = over current condition, 0 = OC OK). Reset after reading or by En = Low
Bit 1 OTP OTP Shutdown (1 = OTP shut down, 0 = Tq). (note 1)
Bit 0 T WARNING | Temperature warning (1 = Twarning, 0 = Tok). (note 2)
REGISTER 08h ILED Setting Register DEFAULT VALUE 0x7F
ADIM Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bit 7 (R/W) Bit 6 (R/W) Bit 5 (R/W) Bit 4 (R/W) Bit 3 (R/W) | Bit2(R/W) | Bitl (R/W) Bit 0 (R/W)
BIT FIELD | DEFINITION DESCRIPTION
Bit 7 ADIM Analog Dimming Mode setting (0 =OT, 1 = ADIM)
Bit 6:0 ILED bit6:0 | To program LED current setting reference voltage, see note below.
Register 08h: LED Peak Current Adjustment (7 bits used for 128 steps)
Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Vis (mV)
0 0 0 0 0 0 0 46
0 0 0 0 0 0 1 48
0 0 0 0 0 1 0 50
0 0 0 0 0 1 1 52
0 0 0 0 1 0 0 54
v v v v v v v v
1 1 1 1 1 1 0 298
1 1 1 1 1 1 1 300
Default LED reference is 300mV regardless SDA/SCLK state at POR.
Note:
1.  OTP bit change state from “0” to “1” and latched when the real time OTP changes from “0” to “1”.
2. T WARNING bit changes state from “0” to “1” and latched when the real time T WARNING change from “0” to “1”.
Copyright © 2011 Page 13
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Timeout Measurement Interval

Start Stop
Tiowsext
Sclack Sclack
TiLowmexT N Tiow.MexT N Tiowmext
SMBus Clock
(SCL) [ T
SMBus Data
(SDA) P — =
\ /

Faults Timing Diagram

OTP Timing (Bit 1, Reg 07h)

Over Temp Shutdown . { l

OTP bit ‘|—*, / 'I
Reset after reading, and set' back by.real time OTP
READ H H I_I
FFLAG j| FFLAG is a real time indication of over temp shutdown

FFLAG stays low when the chip is in over temperature shutdown mode.

OTP bit is latched by over temperature warning signal.

FFLAG and OTP reset after reading and real time OTP is low. (Real time OTP not show)

There are some Tdelay (Td) from real time OTP “1” to set OTP & FFLAG, as well as from end read cycle to reset
OTP and FFLAG. Td must < 1usec.

This timing diagram shows relationship between Over temperature Shutdown output and OTP bit, FFLAG only
without any other fault conditions. In an actual application, FFLAG will not represent Over Temp Shutdown from
temperature monitor because FFLAG is a NORed output of all faults and over temperature warning is always true
when Over Temp Shutdown is true.
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OC Timing

oc 1 1 2 3

(Bit 2)

OC SHDN
(Bit 3)

READ

FFLAG

Text :  Text : P Text
: : < : : Text

FFLAG is Low whenever OC or OC SHDN occurs and extended by an internal timer.
OC and FFLAG register bits are reset after reading. (Real time OC not shown)
Fault bits are set back when the fault conditions present.

T Warning Timing (bit 0 Reg 07h)

T WARNING
T WARNING 4 *|
(Bit0) o
,”’ // \\i
READ H I_I
[ lie—Td
FFLAG { 4

FFLAG is Low whenever T Warning occurs.

T Warning bit is reset after read access and when real time T warning is low.

There are some Tdelay (Td) from real time T WARNING “1” to set T WARNING & FFLAG, as well as from end read
cycle toreset T WARNING & FFLAG. Td must < 1usec.
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Strings Status Timing Diagram
String Status

T

Sx_NOTUSE J

Sx_OPEN /I :

Sx_OV

Td—> |

Re-cycle

ENNCC i

FFLAG is Low whenever String OV or String OPEN occurs.

FFLAG reset after reading.

Strings status are latched and be reset by recycling EN signal or Vecc

There are some Tdelay (Td) from String OPEN/OV high to set FFLAG, as well as from re-cycle EN/VCC to
reset String OPEN/OV and FFLAG. Td must < 1usec.
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Introduction

The LX2260 is a fixed frequency current-mode PWM
controller designed to regulate the necessary voltage to drive
an LED array. Depending on the input voltage and the
required LED string voltage, the LX2260 will decide to
operate in boost converter mode, buck converter mode, or
buck-boost converter mode with fixed switching frequency
from 400kHz to 800kHz, which is programmed by an
external resistor. In all modes of operation the LX2260 will
regulate to the lowest drain voltages (typ. 0.9V) to minimize
the power loss through the external current sink NFETs.

Current Sense Resistor Selection

The voltage across an external input current sense resistor
is used for limiting the switching current (coil current)
cycle-by-cycle. For Ipk;yr = 10A (recommended), then

100mV 100mV Loma
= = = m
Ipkpyir 104

RSENSE

Inductor Selection

To keep the circuit in constant current mode (CCM), the
maximum ripple current should be less than twice the
minimum load current. The final value of the inductor will
be a compromise between buck and boost modes. Due to
the effect of RHP zero on Error Amplifier compensation,
select the minimum load = Igyr. The following formulae
should be used to calculate the inductor values in both buck
and boost modes.

Minimum inductor value for boost converter:
Where fg = 600kHz
. o VW= 1)
POOST = (V- f5 - 1o - %A,)

Where VIN = Vo/z, %Al = AI/IO
Minimum inductor value for buck converter:
Vo : (VI - Vo)
Lpyck 2 5
V- fs+ 1o - %A4))

Where VlN = V[(MAX)7 %Al = A[/IO
The actual mode transition threshold can be calculated by
the following equations:

Buck-Boost to Buck = Vigp = 0.9¥*VCC-1.6 [V]
Buck to Buck-Boost = Vigp = 0.9*VCC-2.4 [V]
Buck-boost to Boost = Vigp = 1.11*VCC+1.34 [V]
Boost to Buck-Boost = VLED = 1.11*VCC+0.44 [V]

Slope Compensation.

LX2260 operates in fixed frequency CCM mode.
Therefore, in some conditions, the duty cycle may extend
beyond 50%. This condition will cause sub-harmonic
instability. The cure for this is adding an additional ramp
current. An external resistor (minimum 100k€) will set the
ramp current for the internal current slope compensation
circuit.

Use the following equation to set the external resistor for
the slope compensation:

66.7 * L[uH]

Ricomp[KQ] = Regnse[ma]

Start-up

The start-up or wake-up is controlled to minimize inrush
or to eliminate the starting surge current required from the
input power supply. EN pin input is always alive, therefore
the LX2260 consumes a minimal amount of current even
when the chip is in sleep mode (EN=low).

LX2260’s start-up time is set by an external capacitor
Ccss, Viep, the highest Vpg, and PWM duty cycle (Dpwwm).
During start-up, Ccss is charged up at 120pA until lowest
VD reaches to 700mV. Use the following equation to
estimate the start up Tsy where Dpyy, is in decimal number.

Cess[UF] * ((Vigp — 1) + Vps max)
120014 * 20 * Dppyay

Tsy[Sec] =

To speed up the startup time with low PWM duty cycle,
user may try to stagger the PWM inputs so that the DC/DC
converter stays active for an extended time. The LX2260’s
DC/DC converter is active when any of the active string’s
PWM inputs are high.

Over Current and Over Current Shutdown (OC SHDN).

In any mode of power conversion or any test condition,
once over current (OC) is detected, the PDRV turns off for 4
switching clock cycles and then resumes operation. An
internal 4 event counter accumulates the number of over
current triggers that happen within 128 clock cycles. In
other words, the 4 event counter is reset by 1/128 clock. At
the 4th over current event (in case there is the 1/128 reset
coming before the 4th trigger, total number of over current
triggers that cause shutdown became more than 4), the chip
shuts off the DC-DC converter and discharges CSS
capacitor to 75mV. The chip resumes operation thereafter.
If the over current condition is still present, the chip repeats
the shut down and recovery cycle. The status of over current
(OC) will set Bit 2 of register 07h to “1”. Bit 2 will reset
after reading.
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Over Temperature Protection (OTP).

In any mode of power conversion or any test condition,
once over OTP is detected (typical is 150°C), the LX2260
will shutdown. The status of OTP will set Bit 1 of register
07h to “1”. Bit 1 will reset after reading in real time and
OTP is low. System will resume operation when
temperature drops below the shutdown recovery threshold
voltage (typical is 130°C).

Temperature Warning (T_Warning).

In any mode of the converter or any test condition, once
T warning is detected (typical is 120°C), the status of
T warning will set Bit 0 of register 07h to “1”. Bit 1 will
reset after reading in real time that T Warning is low.

Fault Flags:

The following faults will set the FFLAG to “Low”, and
be reset either by after reading via SMBus. The fault output
is intended to stay low for an extended period after internal
faults are cleared. The timer is 8mS typical with 100k on
FS pin.

5V Regulator

The 5V regulator generates 5V from VCC to the internal
low voltage circuit and also provides power for an external
light sensor (such as LX1973). Maximum output current is
limited to 2mA for the external devices. The 5V output
requires at least 0.1pF connected across VL pin and GND
for phase compensation. A 1pF capacitor is recommended
and should be placed near the VL and tied to the GND
plane. The 5V is shut off while the chip is in sleep mode
(EN =low).

VCC-5.25V Regulator

VCC-5.25V (VH) is a floating VSS for the low voltage
circuits residing across VCC and VH. During start up, VH
is turned on after VL gets ready.

POR
POR is cleared 100puS (typ.) after VH exceeds internal
VH UVLO threshold.

LED Current Profiler
The OT input is a comparator with a threshold of 2V. It
interfaces to an external NTC thermistor incorporated

Rev. 1.0 12/4/2012

Fault Register mechanically into the light bar or in close proximity to it. If
Condition /Bit Reset By Notes the LED ambient temperature gets hot, the thermistor will
Register sense it and decrease in resistance. This will in turn increase
String over 05h & Toggle :/Vlglen the OT pin voltage, and then the current sink will dpcrease
voltage 06h, bit 2 EN or VCC S the LED current in proportional with voltage at OT pin. The
&5 ] minimum of LED current when VOT reaches 4V is of 5%
Register vl of LED current setting. If this feature is not used, then this
String Open 05h & Toggle VDen pin should tie to GND.
gf’i’ bit 1 Hior vCC <02V If Minimum Vpg is more than 2V, then both PFET and
NFET will be active to regulate LED current to minimum
After level.
Register reading & —_
T-WARNING 07h real time T < 250
bit 0 WARNING g
is Low [,
Register After = 200
OTP 07h reading & 2 180 < \
bit 1 real time = ~ \
OTP is Low O 150 ~ < -
; After = \
oc E{;}‘?Ster reading & § B T ~
bit 2 real time OC E 100 — 90°C /W TN
! is Low 2 Rja=90"C/W ~
Register After = 501 Rja=1200C' W bR
OC SHDN 07h reading & s | Ria=150°CW
bit 3 chip resumes f —=
start up = 0
< 0 20 40 60 80 100 120
Ambient Temperature Ta ("C)
SOA of 180mA white LED from Nichia # NFSW036BT
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5V
Set series resistors with NTC to
NTC have Vor = 2V at start of
100K@25C . .
B=4250 compensation point.
oT
Rl = 2 * Ryrc—comp-POINT
R1 3
|_LED compensation Vs LED Tamb. ——HED
Therm: K = 4250, Rt = 100K@25C. ——150mA SOA
SOA curve of 180mA WLED from Nichia With ThetaJ_max = 125C —o—Tamb
154.9 120
1420 B N 110
129.1 P 0
116.2 90 £
< 1033 o &
% 90.4 \ 70 ;{
£
e 775 60 <
3 646 / 50 &
2 s16 // \\ 40 g
o
387 A \\\ 0 Ao
— N
258 20 ~
129 \ 10
00 0
RN Y388 8T3 58989582899 L o
V_TO (V)
PWM Dimming

The LED string currents are individual controlled directly
by PWM input. A high on PWM input enables the output
current.

DC Dimming (for-application only)

DC dimming can be achieved, but not independently. In
this mode, all the PWM inputs must be tied to VL, while the
DC control signal goes to OT pin. The DC input range from
2V to 4V corresponding from 100% to 5% of LED current
setting.

OVP

Two external resistors (Rpown & Ryp) program the
LX2260’s OVP level. The threshold is set to 2V (typical) at
the OVP pin. When the OVP voltage threshold is reached it
will stop the power converter from switching and then
resume when the OVP pin voltage drops below the 2V
threshold. The OVP function is active whenever the EN
signal is high regardless the LED current condition.

2V * (Rpown + Ryp )

OVP =
RDOWN

LED Open/Short Detection

In case a LED fails open or an opened string, the VD pin
drops down to OV. The power converter will try to raise the
Viep under this condition. The open string will then latch
off when Vi gp voltage reaches 100% of OVP setting. At
latch off this string’s VD pin voltage is excluded from the
power supply regulation loop. The power converter will
stop switching until the highest VD.pin voltage drops below
2V and the OVP pin voltage is less than 2V. Any change in
the Vigp voltage should have minimum impact to the LED
output current since they are current source outputs. LED
short protection is temporarily disabled when one or more
open strings are detected. This allows VD to go beyond the
LED short protection threshold of 7.25V (typ.). After
successful latch off of any open string the VD voltage
returns to a normal regulation level. The LX2260 reduces
the LED current reference voltage to about 10% while VD
>7.25V to avoid the external FET from overheating. The
LED current returns to normal level when VD voltage gets
below 7.25V. Cycling power or the EN input will reset any
latched off VD pin.

User must tie VG pin to GND for any unused string to
distinguish between string failed open and strings unused.
In this situation any string that has VD higher than the LED
short threshold voltage will not be latched off and not be
reported with VD is higher than 6.75V.

The LED short fault is masked when any of VD is below
open LED detection threshold until such string is latched
off. Broken PWM input lines will be checked during start
and reported as corresponding strings open

In case of the LED short condition, LX2260 output works
normally until the VD voltage reaches the LED short
threshold voltage, and the corresponding string is turned off.
LED short protection works this way when there are more
than two active strings and the lowest VD regulation is at
normal level (0.24V<VD<2V). This allows the VD voltage
to go beyond the LED short threshold in case of an open
string or temporary instability on VLED output. When there
is only one active string in the system, the last string is
latched off when VD voltage reaches to 7.25V. VD of the
latched off strings are excluded from the power converter
regulation loop.

Note: The size of NFET current sink must increase to
handle LED short or VD voltages in excess of the LED short
threshold voltage. Otherwise, the relative PWM input duty
cycle must be reduced if smaller NFET is used.

ILUSSOIDIN

09¢¢X71

Copyright © 2011 Microsemi Page 19

Rev. 1.0 12/4/2012 Analog Mixed Signal Group
One Enterprise, Aliso Viejo, CA 92656, 1-800-713-4113, 949-380-6100, fax 949-215-4996



& Microsemi

L X2260

Four Channel High Brightness LED Driver

PRODUCTION DATASHEET

THEORY OF OPERATION- CONTINUTED

Current Source Driver

This is the current source driver for the external LED
current sink NFET. The driver output VGx, and the
feedback signal ISx will regulate the LED current through
an internal op amp with a 300mV band gap (current source
reference), for unused string will tie VG to ground. The
lowest drain voltage of any external current sink NFET is
used to regulate the boost, buck, or buck-boost voltage
output. All the drains will report back to host computer
through the SMBus to determine the strings status (number
of shorted LED, open LED) The LED current matching
between strings is 1.5% when matched with an external
current sense resistor whose tolerance is 0.1% at room
ambient temperature. The IC specifies voltage only at ISx
pin and the voltage matching is +/-1.5%.

300mV

LEDcygrent [MA] = m

Where Rjs tolerance must be 1% or less for better matching.

LED Output Current Rise/Fall Time Control

LX2260’s LED output current rise/fall time can be
programmed by one external resistor connected between
SLOPE and GND.

Rise/Fall time can be calculated by:

Rsiope [kQ] =20*Tgor Tr [ps]
Recommended use 20kQ and greater resistor.

Connect SLOPE pin to VL when slope control is not
used. 5V on SLOPE pin selects an internal 20kQ

For long cable from Vigp and VDS to LED assembly, the
minimum Ty and Ty must be selected based on wire
inductance to minimize the LED current ringing.

TR or TF [SeC] >10* LWIRE [H] * ILED [A]

Error Amplifier Compensation

RCOMPT, RCOMPK, and CCOMPX, conﬁgure the error ampliﬁer
gain characteristics to accomplish a stable voltage loop gain.
One advantage of current mode is the ability to close the
loop with only two feedback components Rcowmpx, and Ccompx

Additional, there is a right-half plane zero (RHPZ)
associate with the modulator.

The lowest RHPZ occurs at minimum Viy for Boost
mode and is maximum Vpy for Buck/Boost mode at
maximum load.

In boost mode, the components Reompr, and Ceompx Will be
selected to set a zero about 30% of RHPZ frequency.
Where

F Hol = Vin
rupz [HZ] = 21 % loyr * L * Voyr
F = 1 N Fzrupz
Z ™ 2mRC 3.3
OR
3.3
Reompr =

271 * Ccompx * Frupz

While Rcompk 1S for both Buck and Buck/Boost mode.
Therefore, Rcompx must be selected to satisfy for both cases.
In.this case, the frequency of RHPZ of Buck/Boost is much
higher than the desire Buck compensation network zero.
Therefore,

R 250
coMPK ¥ S5 Fow

Adjustment may have to be made to ensure stability in the
actual circuitry.

Increasing Rcompx While proportionally decreasing Ccompx
will yield higher error amplifier gain or vice versa.
For the design optimize, select Ccompx = 1nF.

For Boost design example with

Vour =25V, VIN_MIN: 6V
IOUT :0.6A, L = ISHH,
Ccompx = InF, Fsw = 600Khz

BOOSt_FRHPZ = 255KhZ

3.3
R ~ ——— = 20.6KQ
COMPT ™~ 5 C Frring

And
250

Reompr = InCFay 66.3KQ

Input Capacitors

Since the Vin pin is supply voltage for the IC. It is
recommended to place a 4.7uF or higher with low ESR bypass
capacitor. If the power source is long distance, then bulk
parallel capacitors are needed to reduce input voltage ripple
that may affect the transition mode voltage.
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Output Capacitors

The bulk parallel of capacitors are set to reduce the ripple due
to charge into capacitors each cycle. The following formulae
are use for Boost and Buck in steady state:

Ioyr— Vour - Vin )100
%Ripple_Boost _ lour-max Vour 211\/) %
Cour *Vour "+ F

Toyr- Vin- -V 100
%Ripple_BUCK = our-max Vin-max =Vour) %

Cour *Vin—max * Vour *F

Where
Cour = Output capacitor in Farad
F = Switching frequency in Hz

To handle the transient response of the converter, the
output capacitors is usually larger than the calculation.

Typical Operating Characteristics
| SLEEP CURRENT VS Vi | QUIESCENT CURRENT VS. Vi

12 | 4.20 ‘ | ‘ ‘
11 _
[ 4.08 d=
10 ! 3.96
T s ‘ // g 384
2 | = 372
% 6 4///\ 5 3.60 =0
2 == g
RELR = 2 348 =0=lcc_-50°C
Q é%/ 5 _
S 4 dl 336 =(==|cc_25°C
2 === Isleep_-50°C EFY =4=lcc_100C
1 =O=Isleep_25°C 3.12
0 =4==|sleep_100°C 3.00 -
6 8 10 12 14 16 18 20 22 24 26 28 6 8 10 12 14 16 18 20 22 24 26 28
Vin (V) Vin (V)
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L X2260

Q Micmsemi Four Channel High Brightness LED Driver

PRODUCTION DATASHEET

Typical Operating Characteristics - continued

5.25 1.980 ‘ ‘
5.20 1.978 ¢ ¢ ¢
515 1.976
. 1.974
2 >10 1.972
< 505 %7~ 3z 1'970
"% >00 t ¢ e 1.968 70
- .
® 495 bS Lo66 —===\/fs_-50°C
S 490 : —0—Vfs_25°C
. 1.964 =4==\/fs_100°C
4.85 == VL_-50°C 1.962
4.80 =0o=VIL_25°C 1.960
4 . B
475 = VL_100°C 1.958 < T r i
6 8 10 12 14 16 18 20 22 24 26 28 6 8 10 12 14 16 18 20 22 24 26 28
Vin (V) Vin (V)
SENSE VOLTAGE VS. Vin SWITCHING FREQUENCY VS. Vin ‘
100.0 657.0
99.5 656.9
99.0 656.8 /,v‘\
98.5 656.7 /
'?; 98.0 L 6566 — I~
e -~ —
e 975 T ——— g 0385 7//
g 970 — 2 6564 ’
96.5 656.3 l
96.0 —O=\/sns_-50° 656.2
95.5 —O=Vsns_25° 656.1
=4=\sns_100° =0=Freq
95.0 : ——— 656.0 ; T w
6 8 10 12 14 16 18 20 22 24 26 28 6 8 10 12 14 16 18 20 22 24 26 28
Vin (V) Vin (V)

Typical Characteristics @ 25°C and 5 LED in Series
STRINGS CURRENT ACCURACY vs. LED

4.0

/’/ 2.0

el - 0.0

e T

-
°N
o

9% ‘
93

92

= =
N N
o o
)

91

«==Boost

=== Buck/Boost
8 —o=Buck

r-2.0

f a0

Efficiency (%)
8
String #current (mA)
o] 8
o o
Error (%)

N
o

\
\

87 " 7 6.0
86 =0=|-LED Measured
o ] [ T 0 == -8.0
150 300 450 00 30 45 60 75 90 105 120 135 150
LED Current(mA) LED Current(mA)
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L X2260

Four Channel High Brightness LED Driver

PRODUCTION DATASHEET

Typical Characteristics @ 25°C and 5 LED in Series - continued
STRINGS CURRENT ACCURACY vs. LED

CURRENT (BOOST MODE)

160 So—chi(mA) 3.0
~@—ch2(mA)
140 ch3(mA) 2.6
—<cha(mA)
120 =4=I|-Max% Accuracy 23
E 100 1.9
g 80 15
5 S
& 60 11
=3
£
5 40 0.8
%]
20 0.4
0 0.0
15 30 45 60 75 90 105 120 135 150
LED Current(mA)

Error(%)

STRINGS CURRENT MATCHING
Vs. LED CURRENT (BOOST MODE)

160 15

-
I
o
IN
[N

. 120 0.8
z
= 100 0.4
€ 3
D >
S 80 00 ¢
2 g
2 60 = <4 04 W
£
w ! -
40 ~4—ch1(mA) 0.8
~8-ch2(mA)
20 ch3(mA) 1.1
=>=ch4(mA)
0 1-Max% Matching 15

15 30 45 60 75 90 105 120 135 150
LED Current(mA)

STRINGS CURRENT ACCURACY VS. LED STRINGS CURRENT MATCHING
CURRENT (BUCK/BOOST MODE) VS. LED CURRENT (BUCK/BOOST MODE)

160 =chi(mAl ] 3.0
<~ ch2(mA)
140 ch3(mA) 2.6
==ch4(mA)
120 =4=|-Max% Accuracy 23
<
£ 100
=
g 80 g
3 =
% 60 e
= w
c
& 40

20

0
15 30 45 60 75 90 105 120 135 150
LED Current(mA)

160 — —r 1.5
140 / 11
120 0.8
g
~ 100 - 0.4
5 <
D =S
£ g0 00 T
g g
3+ =
w
g’ 60 -0.4
3
40 chi (mA) 0.8
~-ch2(mA)
20 ch3(mA) -1.1
«>é=ch4(mA)
0 I-Max% Matching 15

15 30 45 60 75 90 105 120 135 150
LED Current(mA)

STRING CURRENT ACCURACY VS. LED STRING CURRENT MATCHING
CURRENT (BUCK) VS. LED CURRENT (BUCK)

160 3.0 160 15
== ch1 (mA)
4= ch2(mA) ‘
140 i) Ji L 26 140 11
=== chd(mA)
120 |- Marth Accuracy 23 120 > 0.8
< | <
£ 100 1.9 £ 100 0.4
= < I
e 80 1.5 ’\3 L 80 0.0 8\,
E [ 5 =
‘Lt) 60 1.1 § ; 60 -0.4 g
g _— o g .
= =
&Ho 40 0.8 &5 40 -0.8
====chl (mA)
20 0.4 20 = ch2(mA) -1.1
ch3(mA)
b= chd(mA)
0 0.0 0 1-Max% Matching -1.5
15 30 45 60 75 90 105 120 135 150 15 30 45 60 75 90 105 120 135 150
LED Current(mA) LED Current(mA)
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& Microsemi

L X2260

Four Channel High Brightness LED Driver

PRODUCTION DATASHEET

TYPICAL APPLICATION CIRCUITS

Auto Tri-Mode Converter (Vo < Vin <Vo)

R1 1|5-L1|H 2A5>520V
6V — 28V - . .

1 oy o L Yy v * *
c1 c2 [~ [~ "~ [~
4x4.7uF i _, Q2 i 4x4.7UF

5 E LR
|_—- . 1 1
0.(1:131F J_1.%:F 1 6.65k !L\ !k *\
T L 1%& *«.
38 (37|36 |35 34 |33 (32 |
Q
o I o 2 8 %
1 = 5 r 0. s © 31
I GND i VD4 ’
100K 2 vGa 130 ﬁ o
MV— ICOMP 20
O Is4 |22
I} AWV COMPT Ml
R7
65k 4
COMPK vD3 |28
c6
4.7uF
v | 51css vG3 |27 ﬁf “
—_ R9
l Down Bond IS3 26 hy
o VL Connection to AMl
GND
l -~ 7/gN 4 vp2 |22
NTC =
100k@25C VG2 24 FI} o
B=4250 OT/ADIM w0
R12 ISZ 23 .
15k FS \/\/\/\l
SLOPE 22 ’
38 QFN 5x7 VD1 J}
SDA v 2 i
R11
20
121scLk % = % %’ % « o 1s1 |20
b E o o o < O
[13 [14 |15 [6 |17 [18 Ig

The component values are for reference only
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& Microsemi

TYPICAL APPLICATION CIRCUITS

PRODUCTION DATASHEET

L X2260

Four Channel High Brightness LED Driver

8V — 28V

Buck Mode Converter (Vi > Vo)

L1
15uH

4X‘(1:.;UF l o i 4)(;:?”[? %’\’ *’\’ %’\’ *’\‘
J 5 LR L
P m ok
O.SiF J_*-CO?JF — o8k *"
38 37T36 35 ‘34 33 (32 *‘» **» *\ .+“‘
= o
8 2 W & & =
> Z a ©0 s © 31
JTGND o VD4 ’
1§gk 2 VG4 30 |r{} Q3
AW ICOMP Ro
29 2.0
1S4
N COMPT M/l
nF [?57k 28
— = COMPK VD3
47uF
SV I CcSS VG3 |27 Hj‘ o
= X
{ Down Bond IS3 26 by
B - = Connection to le
GND
l ) pu— N o vDz |22
NTC =
100k@25C Rt VG2 24 |»-—<T} as
B=4250 OT/ADIM Ro
R13
R A FS 2 (22 Ml
R14* 22
—VW——SLOPE 38 QFN 5x7 VD1 _I}
- SDA ver 2 q foe
R11
2.0
SCKQ 5 2 2 %4 o 1912
S s s s 8 2 I}
r oo aa < O
13 [14 [15 |16 [17 |18 Ig

The component values are for reference only
Note: A resettable fuse at V\y is needed for protection when output short to ground occurs.
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PRODUCTION DATASHEET

TYPICAL APPLICATION CIRCUITS

L X2260

Four Channel High Brightness LED Driver

6V — 28V

Boost Mode Converter (Vin < Vo)

R1

15uH

D2

2A/50V

o T . T SRR
4x4.70F i _, at $ 4x£(1:,§uF N s - o
. L
oS _Lror = .
38 3716 |35 [34 [33 |32 *“’ *" *“ %"
O L — n o
¢ &% 4 £ 843 ‘
|771 GND~ o > T3
1§gk 2 VG4 30 |"4} Q3
AWV ICOMP 20
cs Ré 29 .
nF 2%k 3 1S4
I AWV COMPT Ml
4lcompk vD3 |28
Cc6
5V 4.7uF l—g} Q4
e II ES (:ESE; \/(3:3 227‘ L R9
6 Down Bond IS3 26 N
o F ' VL Connection to %
GND
l ] p— A N 1 vD2 |22
NTC RT1 y 24 .:I} as
1(:30:3230 8 VG2 |=
OT/ADIM 03 %0
R13
n Nl 152 Wl
R14* 10 22
— \W\———SLOPE 38 QFN 5x7 VD1 *
— 21 J}
T spa VG ik
R11
2.0
12 sck 5 £ g % x g IS 20 N\/l
a
™ E E E o < O
|13 |14 [15 [16 |17 18£

The component values are for reference only
Note: A resettable fuse at V\y is needed for protection when output short to ground occurs.
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L X2260

Four Channel High Brightness LED Driver

Microsemi

PRODUCTION DATASHEET

TYPICAL APPLICATION CIRCUITS

Boost Mode Converter (Vin < Vo) for RGB LEDs
Vo (Red) < Vo (B&G)

ILUSSOIDIN

LI ——
4.7uF
6V — 28V . N . g; R Vo (B&G)
. T Tomt2 hd % #
4x4.TuF i $ 2xf§uF S Y 'S
- SE NS
0.C1::3F JJ%F —
38 37T36 135 |34 |33 |32 *\ %«» *«.
(@) w T =~ > N o
O 0w > E x w >
r GND L(})J VD4 .
N 2 Va4 (30 |=£} o
M ICOMP ”0 Rs
« N IS4
——an—{COMPT M’l
24 1compPk vD3 |28
C6
4.7uF Q4
Vv e | 51css Down Bond VG3 |27 |J}
{ = Connection to 26 RO
o 6 lvL GND 1S3
1.0uF _L J__
l e =T {EN vD2 |22
NTC
100k@25C Rt 8 Va2 |24 |»-_<I} s
B=4250 OT/ADIM rto
R13
o %09 | g 152 |23 M/l
L 91 s10PE 38 MLPQ 5x7 VD1 |22
= 11| spa var [21
12 o < o < 20 17
SCLK 2 = 23 , 5 IS
L = = = = o Zz
L o o o o < O
ha |14 |15 he [17 |18 Lg

The component values are for reference only
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PRODUCTION DATASHEET

PCB LAYOUT GUIDELINES

L X2260

Four Channel High Brightness LED Driver

1. The Input power filter capacitors for the converter, they need to tie to power ground plane (PGND)
2.  The input current sense must use Kevin trace directly from sense resistor to SENSE pin. The same method for VLED, it
must be connected at the output capacitors.

A

The coupling capacitor for VL must be closed to VL pin.
All switching NFET, PFET , inductor, current sense resistor, and rectifier diodes must be closed together with heavy traces

to have small power return loop to minimize switching noise.

Noo

pin (pin19) as shown below.
8. Refer to LX2260EV3 board for an example of proper board layout.

Place all compensation components close to their pins possible.
Analog ground and power ground tie to a point at IC case ground
All the ground side of sense resistors who connect to ISx pin must be tie together to a point before tie to ground

R1

6V — 28V y
10mQ
iy *\ T *\.
< SRS
S S S s
. S S
0.1uF
|_| 38 3 *“’ % #\ !}\
= O w — fa)
g 2 i 5
Ueno™  d o > = vos 2
2 VG4 30 |ﬁ Q3
W — ICOMP R
= a3 154 |22
| —~{compT VAN;\
R7
Mm—2 compk vD3 |28
css vG3 |27 J% o
—_ R9
5V Down Bond 13 |28 VY
VL Connection to J\M—\
EN GhD vD2 |2
100’\5@0250 i VG2 24 |ﬁ s
B=4250 OT/ADIM
20
] e Is2 |23
R14
19/sLope 38 QFN 5x7 vt 22
= 21 J}
"lspa VG1 = -
12 20 20
(O] ~
SCLK<( = g g § ' [a] IS1
LT = 2 = 2 49 Z
13 [14 [15 [t [17 [18 [N
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L X2260

Four Channel High Brightness LED Driver

PRODUCTION DATASHEET

PACKAGE DIMENSIONS

38-Pin Plastic QFN (5x7mm) Exposed Pad

D
Lal e
0 yuuudgudud

- l
- d
- d
> [+ D2 -
- l
- (-

E o E2 pm
- -
- -
>3 -
2 -
1 d

. =]

ANANARANANANE!
en e

4l Dmﬁum__i i
AH bl - ?3

B MiLivETERS | INCHES
Dim | MIN | MAX | MIN | MAX
A [0.80 [ 1.00 | 0.031 | 0.039
A1 0 [ 0.05 0 0.002
A3 | 0.20 REF 0.008 REF
b | 018 | 0.30 | 0.007 | 0.011
D 5.00 BSC 0.196 BSC
D2 | 3.00 [ 325 | 0.118 | 0.127
E 7.00 BSC 0.275 BSC
E2 | 5.00 | 5.25 | 0.196 | 0.206
e 0.50 BSC 0.019 BSC
L | 0.30 ] 050 | 0.012 | 0.020

Note:

1. Dimensions do not include mold flash or protrusions;
these shall not exceed 0.155mm(.006”) on any side.
Lead dimension shall not include solder coverage

PRODUCTION DATA - Information contained in this document is proprietary to
Microsemi and is current as of publication date. This document may not be modified in
any way without the express written consent of Microsemi. Product processing does not
necessarily include testing of all parameters. Microsemi reserves the right to change the
configuration and performance of the product and to discontinue product at any time.
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