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Microsemi’s
LX
®
23108LILQ
is
an
8�

Port
LED
Driver
used
to
drive
LED

strings.
The
LX23108LILQ
has
eight

internal
Current
Limiters
with
high

bandwidth
PWM
controls
used
to

maintain
the
required
LED
current.



The
LX23108LILQ
is
controlled
and

driven
by
the
LX

®
24132ILQ
32
port


Display
Backlight
LED
Controller
(see

Figure
4).
Each
LX24132ILQ
can

control
up
to
four
LX23108LILQs.
The

LX23108LILQ
can
drive
currents
of
up

to
100
mA
@
100%
PWM,
or
200
mA

@
50%
PWM.
The
device
is
designed

to
operate
with
external
sense

resistors
used
for
scaling
the
LEDs

currents.
Such
configuration
provides

maximum
flexibility
for
the
system

designers
to
change
the
LED
current

while
maintaining
high
accuracy.


A
dedicated
per
channel
PWM
control

signal
coming
from
the
LX24132ILQ

enables/disables
each
of
the
eight

channels.
The
LX23108LILQ
is

available
in
a
32
pin,
5
mm
x
5
mm

QFN
package.


�

�
 LX24132ILQ
/
LX23108LILQ

AN�182,
Designing
a
Low

Current
LED
BL
Driver

System,
Catalogue
Number

06�0077�080



�
 LX24132ILQ
Datasheet,
32

Port
LED
Driver
Catalogue

Number
06�0073�058


�

�
 Excellent
thermal

performance.


�
 High
current
accuracy:
±
2%

overall
chipset
(LX24132ILQ

and
LX23108LILQ)
precision

current
accuracy


�
 Driving
capability
(Constant

–
Current
Sink)
0
mA
to

100
mA
@
100%
PWM,
or

200
mA
@
50%
PWM


�
 Per
channel
PWM
signal


�
 Fault
detection
and

protection:


�
 Open
string

�
 Short
LED

�
 Over�temperature


protection
per
channel


���
������
For
the
most
current
data,
consult
Microsemi's
website:

��������������� !"���� �


�

�

�

��������	������
�	�


���°°°°���
Plastic
5
x
5
mm
QFN
32
pin�

���������	
��
�����������

�40
to
+85°C
 LX23108LILQ�
� �":
Available
in
Tape
&
Reel.
Append
the
letters
”TR”
to

the
part
number.
(i.e.
LX23108LILQ�TR)� �

�
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Supply
Input
Voltage
(VCC)

....................................................
�0.5V
to
5.5V

Supply
I/O

Voltage
(VIO)
………………………………………..�0.5V
to
5.5V

LED
Control
Pins

....................................................................
�0.3V
to
72V

All
Other
Pins

...................................................
�0.5V
to
VIO+0.3
up
to
5.5V


Operating
Ambient
Temperature
Range

.............................
�40°
to
+85°
C


Maximum
Operating
Junction
Temperature
......................................
150°C

ESD
Protection
at
all
I/O
pins
.................................................
+/�
2KV
HBM


Storage
Temperature
Range
............................................
�65°C
to
+150°C

Package
Peak
Temperature
for
Solder
Reflow
(40
seconds
maximum
exposure)
 
260°C
(+0
/
�5°C)

�

�

������
������ ��	�����	
������	
� �

27.5°
C/W
thermal
resistance�junction
to
ambient,
according
to
the
JESD51�7
(Contact
factory
for
additional

thermal
performance
data)�

Junction
Temperature
Calculation:
TJ
=
TA
+
(PD
x
θja).





�
�������
 ������������� ��� � �

Unless
otherwise
specified,
the
following
specifications
apply
to
the
operating
ambient
temperature:


�40°C≤ 
TAMB
≤ 
85°C
except
where
otherwise
noted
and
the
following
test
conditions
exist:
VCC
=
5V,
VIO
=

3.3V.


Performance
must
be
guaranteed
for
0°C≤ 
TJ
≤ 
110°C.


�

�

�
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Input
Voltage
 
VCC

 
 4.5
 5
 5.5
 V


Input
Voltage
 
VIO
 When
communicating
with
3.3v
devices

When
communicating
with
5v
devices


3.0

4.5


3.3

5


3.6

5.5


V


Operating
Current

 
ICC
 At
VCC
=
5V
 
 7
 
 mA



 
IIO
 At
VIO
=
3.3V
OR
5V
 
 1
 
 mA


��$��*/��'�"�(*�"


Input
Logic
High

Threshold



VIH
 

2.2
 
 
 V


Input
Logic
Low

Threshold



VIL
 


 
 0.4
 V


Output
High
Voltage
 VOH
 IOH
=
�1
mA
 2.4
 
 
 V


Output
Low
Voltage
 VOL
 IOH
=
1
mA
 
 
 0.4
 V


	1���)��"'��� '�� /��

Output
Current

Accuracy
(See
Note
1).





 20
mA
≤
IOUT
≤
100
mA
@
100%
duty

cycle



(TAMB
=
25°
C
)


 ±0.57
 ±0.74
 %



 20
mA
≤
IOUT
≤
100
mA
@
100%
duty

cycle



(�40°C≤ 
TAMB
≤ 
85°
C)



 
 ±1
 %



 IOUT
=
200
mA
@
50%
duty
cycle,


VSENSE
=
350
mV
(RS
=1.75
S).



 
 ±0.72
 %


Output
Current

Matching
(See
Note
1).





 20
mA
≤
IOUT
≤
100
mA
@
100%
duty

cycle,



(TAMB
=
25°
C
)


 
 ±0.4
 %



 20
mA
≤
IOUT
≤
100
mA
@
100%
duty

cycle



(�40°C≤ 
TAMB
≤ 
85°
C)



 
 ±0.5
 %



 IOUT
=
200
mA
@
50%
duty
cycle,


VSENSE
=
350
mV
(RS
=1.75
S).



 
 ±0.44
 %


VREF
Range
 
 
 0
 
 2.5
 V


Sense
Voltage
Range

(pins
S0
to
S7)



VSENSE
 

0
 
 357
 mV


LED
Switching
FET

Resistance



RDS�ON
 


 2.6
 
 S


Minimum
Drain�Source

Voltage



VDS�MIN
 @
50
mA
LED
current


 150
 
 mV



 
 @
100
mA
LED
current
 
 280
 
 mV


Channel
Leakage


Current
(leak)



 While
channel
is
off
and
VLED
=
65V


 
 1
 TA


Channel
Turn�on
Time

(fall�time)
(See
Note
2)



 @
RL
=
60S,
CL
=
33pF,
VLED
=
5V

0.56
 1
 1.9
 TS


�� �"��� '!
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Over
Temperature

Detection


Maximum

Temp.


Per
channel
thermal
sensor
located
on

the
main
LED's
switching
FET;
it
shuts

off
if
the
junction
temperature
exceeds

the
maximum.


150
 180
 210
 ºC


LED
Short
Circuit

Detection



 At
TAMB
=
25°
C
and
VCC
=
5V.

It
shuts
a
channel
off
if
the
Vd
voltage

exceeds
this
level.


8
 8.8
 10
 V


�
� �"�����The
Absolute
Current
Accuracy
	I
is
calculated
as
follows:




[ ] �����
�

���

�������

�

��
�

−
⋅=	 




IOUT_N
is
the
output
current
of
any
“N”
channel
within
the
system.


ISET
is
the
current
set
by
the
user
and
given
by:





�	


���

���
�






�

���
= 




IMAX
is
the
maximum
LED
current


The
Current
Matching
	IMATCH
is
calculated
as
follows:





[ ] �����
�

	
�

	
�����

�	���

�

��
�

−
⋅=	 




IOUT_K
is
the
output
current
of
any
“K”
channel
within
the
same
LX23108LILQ
port
LED
driver.


IAVG
is
the
average
current
of
all
array
channels
calculated
as
follows:





�

�

�
�

����

	
�

∑
=

�






� �"����Figure
2
shows
the
test
circuit
for
rise/
fall
time
measurements.


VD

LX23108LILQ

LED Driver

VLED

RL CL

�
,�$)�"�����"!������)���( ����*''"/���!"�,*//����"��"*!)�"�"'�!�
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PWM0�7
 1
�
8

Logic
Input
signals,
per
channel
ON/OFF
control.


When
asserted
“0”
at
the
PWM,
the
LED
string
is
disabled
(OFF).


S0�7


31,
30,

27,
26,

15,
14,

11,
10


Current
sense
pins
connected
to
an
external
resistor.
The
signal
from
each
pin
is

fed
to
the
input
of
a
dedicated
regulation
amplifier,
maintaining
the
required
LED

current,
set
by
the
reference
voltage.


VD0�7


32,
29,

28,
25,

16,
13,

12,
9


Output
pins
connected
to
the
LED
string
loads.
These
high
voltage
outputs
are

switched
ON/OFF
according
to
the
PWM
frequency
and
duty
cycle
control
(PWM

input
signals).


PSEL_IN









24


Serial
data
input
pin.
The
data
from
the
PSEL_IN
is
clocked
into
a
shift
register
at

the
rising
edge
of
the
PSEL_CLK
signal.
The
shifted
pulse
is
used
to
select
each

drain
voltage
and
thermal
sensing
signals,
which
are
sequentially
sent
to
the

VDMEAS
and
FAULT_OUT
pins
for
monitoring.


PSEL_OUT








17


Serial
data
output
pin.
The
data
from
the
LX23108LILQ's
internal
shift
register
is

clocked
out
at
the
rising
edge
of
the
PSEL_CLK
signal.
This
serial
PSEL_OUT

signal
is
cascaded
to
the
PSEL_IN
input
of
the
next
LX23108LILQ
device.
This

allows
the
sequential
selection
of
all
LX23108LILQs
channels
linked
to
a

LX24132ILQ
(see
VDMEAS
and
FAULT_OUT
signals
description
below).
Through

this
mechanism,
up
to
32
channels
can
be
controlled
for
VDMEAS
and

FAULT_OUT
monitoring.


PSEL_CLK



18


Clock
signal
used
for
the
PSEL_IN
/
PSEL_OUT
operation.

Each
single
clock

shifts
the
internal
register
data
by
one
bit,
allowing
monitoring
of
the
next
channel.


VDMEAS



22


Drain
voltage
output
signal.
Each
channel's
drain
voltage
is
multiplexed
into
this

pin
when
selected
by
the
internal
shift
register.


FAULT_OUT



23


Open
drain
output
signal
indicates
fault.
All
the
channel's
latched
thermal
sensors

and
LED
short
circuit
detectors
outputs
are
multiplexed
into
this
pin
when
selected

by
the
internal
shift
register.




VREF



20


Analog
input
signal.
This
DC
voltage
is
driven
by
the
LX24132ILQ
32
Port
Display

Backlight
LED
Controller
and
used
to
set
all
LED
strings'
current
level.


VCC






19


Supply
voltage
for
the
internal
circuitry.
A
low
ESR
bypass
capacitor
(not
less
than

1
uF)
should
be
placed
as
close
as
possible
to
this
pin
using
low
impedance
traces

to
GND
so
as
to
filter
the
voltage.


VIO
 21
 I/O
Supply
voltage.
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D

E

eA1

A

A3L

b

D2

E2

��������

�	


���


�	��	�

�

�

�
� �"��
Dimensions
do
not
include
protrusions;
these
do
not
exceed
0.155
mm

(.006”)
on
any
side.

Lead
dimension
shall
not
include
solder

coverage.�




����
� �		 ��1�1�-� ���81-�

� �� � ��� � � �� � ��� �

A
 0.80
 1.00
 0.031
 0.039

A1
 0
 0.05
 0
 0.002

A3
 0.20
REF
 0.008
REF


b
 0.18
 0.30
 0.007
 0.012

D
 5.00
BSC
 0.197
BSC

D2
 3.30
 3.60
 0.130
 0.142


E
 5.00
BSC
 0.197
BSC

E2
 3.30
 3.60
 0.130
 0.142

e
 0.50
BSC
 0.02
BSC


L
 0.30
 0.50
 0.012
 0.020





,)'��� '*/��"!������ '++++++�
The
following
sections
provide
detailed
information

about
the
chip,
its
functions
and
applications.
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The
LX23108LILQ
has
eight
current
limiters

controlled
by
a
dedicated
reference
voltage
and
by

eight
independent
PWM
control
signals
(received

from
the
LX24132ILQ).
The
LX23108LILQ
is

designed
to
operate
with
current
scaling
external

sense
resistors
connected
to
its
S0
�
S7
pins
(refer

to
Figure
3).


Each
current
limiter
employs
three
components;



�
 Operational
amplifier


�
 MOSFET



�
 External
sense
resistor



These
components
are
utilized
to
regulate
the
LED

string
current
to
achieve
the
desired
value.



Channels
drain
voltage
measurements
are

performed
at
each
string's
"on"
time,
in
accordance

with
the
PSEL_CLK
and
PSEL_IN
commands

received
from
the
LX24132ILQ
32
Port
Display

Backlight
LED
Controller.
Each
output
MOSFET
has

a
thermal
sensor
which
causes
it
to
switch
off
when

its
temperature
exceeds
a
predetermined
value.




At
the
same
time,
the
channels
output
voltages
are

successively
sensed
for
any
possible
LED
short

circuit.

�
�


:"�6�"��"�*�)�"�	1��-� ��6����)���
1:"'�!;�	*����*'0�-"/"���
�"�*�� '�
�"!������ '��

Each
output
MOSFET
is
thermally
protected
by
a

temperature
sensor
that
forces
its
gate
to
'Low'
in

over�heating
scenarios
(see
TP
block
in
Figure
3).

Hence,
the
MOSFET
is
switched
off,
regardless
of

the
PWM<n>
digital
command.


The
thermal
status
of
each
channel
is
read
by
the

LX24132ILQ
sequentially
by
utilizing
a
sampling

pulse
that
clocks
the
thermal
flip�flops
at
the
falling

edge.

If
no
thermal
event
occurs,
the
flip
flop's

output
is
maintained
'Low',
as
well
as
its
associated

���
gate.



When
a
thermal
event
occurs
the
following
takes

place:


�
 The
set
pin
of
the
thermal
flip
flop
is
grounded.



�
 The
Q
output
is
asynchronously
forced
to
a

'High'.



�
 The
output
of
the
AND
gate
is
maintained
at

'High'
unless
a
sampling
pulse
is
issued.
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 �� �� �

�
 However,
while
Q
is
at
'High',
the
amplifier
is

disabled
by
an
additional
AND
gate.


The
sequential
sampling
also
activates
an

over�voltage
sensing
mechanism
formed
by
OV

switches,
a
resistor
divider
and
a
voltage


comparator.
Such
comparator
is
common
to
all
eight

ports
and
reports
LED
shorts
through
a
general
chip

OR
gate.





�
,�$)�"����	������	�	��9/ �5���*$�*��



��

�
�

�

� �#��$���%����&� ���������		 	

Rev.
1.2
2009�05�28
 Analog
Mixed
Signal
Group

2381
Morse
Avenue,
Irvine,
CA

92614,
USA;
Within
the
USA:
(800)
713�4113,
Outside
the
USA:
(949)
221�7100
Fax:
(949)
756�0308�


�

�

8

���������	�	
��
	���	������		

��
�����
	

�
�
�
�
�
�
�
�
	
�







��
��
��
�
�
�
�	��



�
�

	
�
�
�
�
�
�
	
�	
�
�

�� ���� �� �� �� �� ���� �� �� 		 

 �� �� �� 

 

 �� �� �

�)��"'��-"'!"��"!�!� ��-"/"��� '�

The
value
of
the
external
sense
resistors
is
determined
as
shown
below:


�����

�	


�	
���

�����
��

�



� −−

⋅
=

	

�



VREF_MAX
is
equal
to
2.5V;
it
is
the
maximum
reference
voltage.


IMAX�is
the
maximum
LED
current.


RIC
and
RPCB�are
internal
IC
and
PCB
resistances,
respectively.
Typically,
RIC
is
85
mS
and
RPCB
is
15
mS.


� �"����!!��*�� '��*/�)/*�� '�

The
power
dissipated
by
the
LX23108LILQ
8�port
LED
driver
is
calculated
as
follows:


∑ ⋅⋅++=
�

����������������
�
��
�
� � 


IOUT
is
the
output
current.


VDS_K
and
DK
are
the
drain�source
voltage
and
PWM
duty�cycle
at
channel
“K”.





�
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A
logic
circuitry
within
the
LX23108LILQ
enables
the

LX24312ILQ
to
sequentially
measure
all
the
array

drain
voltages
and
stores
the
results
in
internal

registers.



The
measurements
are
performed
when
appropriate

commands
(determined
by
the
PSEL_IN
and

PSEL_CLK)
are
received
from
the
LX24312ILQ
at

each
string's
"on"
time.




The
System
Controller
uses
this
information
in

conjunction
with
its
algorithms
to
calculate
the
power

dissipation
and
control
the
power
supply
voltage

(see
Figure
4).





�

�

�
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The
LX23108LILQ,
in
conjunction
with
the

LX24132ILQ,
has
fault
detection
and
protection

feature
dedicated
for
an
open
LED
string,
short
LED

and
over�temperature
(see
Figure
4).
The
open

string
and
short
LED
faults
are
detected
one
by
one

in
such
a
way
that
if
a
fault
is
detected
at
a
specific

stage,
it
can
be
shut
down
individually
without

affecting
the
operation
of
the
other
LEDs.


The
over�temperature
protection
circuits
monitor
the

die
temperature
and
shut
down
the
relevant
channel

when
temperature
reaches
a
trigger
point
(See

Figure
3
and
Figure
4).

Such
channel
returns
to

normal
operation
when
the
temperature
drops
below

the
recovery
threshold.
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As
shown
in
Figure
4,
32
LED
strings
are
supported

by
a
single
LX24132ILQ
32
Port
Display
Backlight

LED
Controller
and
four
LX23108LILQs
arrays
(eight

ports
each).


Typical
applications
include:


�
 LCD
display
back�lighting


�
 LED
signboards


�
 LED
displays


The
System
Controller
(LED
BL
FPGA)
controls
the

general
modes
and
sets
the
parameters
for
the

operation
of
the
LX24132ILQ
devices
used
in
the

system.

The
LX24132ILQ
sequentially
measures

the
voltages
of
all
LX23108LILQ
8�port
LED
driver's

channels.







The
System
Controller
performs
various
calculations

based
on
each
LX24132ILQ
measurement.


Measurements
and
status
information
are
available

in
registers
within
the
LX24132ILQ
digital
block
that

are
accessed
through
a
designated
SPI

communication
bus
(see
Figure
4).



Therefore,
bi�directional
information
between
the

system
Controller
and
the
LX24132ILQ
flows
via
the

SPI
communication
protocol.


The
LX24132ILQ
controls
the
BackLight
LED

currents
by
driving
the
LX23108LILQ
8�port
LED

drivers
with
an
accurate
voltage
reference.
Hence,

the
LX23108LILQs
generates
accurate
currents
for

LED
strings,
up
to
eight
strings
per
array
chip.
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For
support
contact:
sales_AMSG@microsemi.com


Visit
our
web
site
at:
www.microsemi.com
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