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) DESCRIPTION

The LXMG1&6-12-68 is a 10W dual wide range typically (100:1+) dmming
OutputDirect Drive™ CCFL (Cold Cathod application.
Fluoresent Lamp) Inveter Moduk The resulant “burst drive” that
specifialy designed tde canpatiblewith a energize the dmp is deignel specifialy
variety of LCD panels the hee both lanps to ensure hat no prenature lanp
on oneside of the mnel and use a single degradation occurs, whié allowirg
common lanp return wire. significant @wer savhgs at lower dim
LXMG1626 moddes provide the levels.
desigrer with a vastly superior display  The modues ®@nvert DC volage fran
brightness rang This brightness range ithe system battery or AC adager directlyto
achievéle withvirtually ary LCD displey.  high  frequewy, high-voltage \aves
The modules are awilable with a required to ignite and operate CCFimias.
dimming input that pemits brightress The nodues  design  utilizes
control fran ether, a DC voltage soce, Microsemi's LX1691B badlight con-
a PWM signal or external Potentieeter. troller, which providesa number of ccst
The maximum output current is and perfomance advantges due to the
externally progammable (thraugh theinput controller’s hidh level of integation. A 5V
connector) ovea range of @ to 13nA in input supplyversion (LXMG1626-05-65) is
1mA steps. Thiallows the iverter tomatch also avaidble.
the panel's lamp current spdcitions, or it Other benefitof this nev topology are
can beusel to purposelydrive the lanps ata stable fixed-frequency operation,
lower or hgher current to decreae or secomlary-side strike-volege regulation
increase nminal brightness. and bothope/shorted lenp protectionwith
RangeMAX™ Digitd Dimming Techrique fault timeout.
provides flcker-free bightnesscontrol in ary

IMPORTANT: For the nest curent daa, consut MICROSEMI's website: http://www.microsem.com
'Protected By U.S. Patents: 5,923,129; 5,930,121; 6,198,234; Patents Pending
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LXMG1626-12-65

12V 10W Dual CCFL Programmable Inverter Module

PrRobDucTION DATA SHEET

KEY FEATURES

Externally Programmable
Maximum Output Current

Easy to Use Brightness Control
RangeMAX™ Wide Range
Dimming

Output Open & Short-Circuit
Protection and Automatic Strike-
Voltage Regulation and Timeout
Fixed Frequency Operation
Rated From -20 to 70°C
UL60950 E175910

RoHS Compliant

APPLICATIONS

Dual Lamp LCD’s Requiring a
Shared Common Lamp Return
Mates to a Single JST BHR-04-VS-
1 Lamp Connector

Desktop Displays

Industrial Display Controls

BENEFITS

Smooth, Flicker Free 1%-100%
Full-Range Brightness Control
Programmable Output Current
Allows Inverter to Mate With a
Wide Variety of LCD Panel’s
Specifications

Output Open Circuit Voltage
Regulation Minimizes Corona
Discharge For High Reliability

PRODUCT HIGHLIGHT

= ¥ mr .

PWM
Signal

DC Voltage
Source

O
ﬂu%
o n —

UNIVERSAL DIMMING INPUT

"PWM", VDC, OR POTENTIOMETER
Lamp Current 10 to 13mA in 1mA Steps

Potentiometer

PACKAGE ORDER INFO

IH

(

PART NUMBER OuTPUT CONNECTOR

INVERTER MATES DIRECTLY

TO PANEL CONNECTORS

| LXMG1626-12-65 | JST SMO04(4.0)B-BHS-1-TB(LF)(SN) or Yeon Ho 20015WR-07A00 |

JST BHR-04VS-1
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ABSOLUTE MAXIMUM RATINGS (NOTE 1)

INPUL SIGNAI VOIAGE (VINT)-cvreverereereeteeteteeteetee et ettt et e te ettt e e se et e et easese et essese et et eseeseeseasessssesesseseesessesssrensesneesenes -0.3V to 16V
IPUL POWET ...ttt e ettt e e e e e e et teeeeeeeeee e st tseeeeaee e s s asasseeeeeaeeaasssssasssseeeeaaeeesnssseseaaeeesaansnsseeeaaeeaennnnnns 14W
(O10]{o101 AV o] | c=To [T o To 1 [ 1= Lo [ USSP PPTPSSPN Internally Limited to 1800Vgrms
L@ 01 {010 A O8O 7.5mARwms (Internally Limited)
OULPUL POWET ...t e e ettt e e e e e ettt e e e e e e e e e eaaaeaeeeeeeeee s astasaeeeeeeseeeeesasssseeeeaeeseaasstanseeeeeessanssrneneeas 10W
Input Signal Voltage (SLEEP INPUL) ......oiiiiiiiieei ettt s -0.3V to Vini
Input Signal Voltage (BRITE) ... ettt ettt e e e e e e ettt e e e e e e e s s e e nsaee e e e e e e e e nnnneeeens -0.3V to 5.5V

Ambient Operating Temperature, zero airflow..... .....20°C to 70°C
Operating Relative Humidity, NON-CONAENSING ......ouuiiiiiiiiii e e e <90%
Storage TemMPErature RANGE. ... ....coo ittt e s bt e e e bt ee e e e e nbb e e e e nte e e e annees -40°C to 85°C

Note 1: Exceeding these ratings could cause damage to the device. All voltages are with respect to Ground. Currents are positive into, negative out of specified
terminal.

RECOMMENDED OPERATING CONDITIONS (R.C.)

This nodule has been designaddperate ovea wide range of input ammlitput conditions However best effciencyand perfomance
will be obtainedif the noduleis operaéd under the condtion listed in the ‘R.C’ colunm. Min. and Max.colunns indicate valesheyond
whichthe inverter, althougbperational, will not function optimally.

Recommended Operating Conditions .
Parameter Symbol Vin 2 C Mo Units

Input Supply Voltage Range (Fully Regulated
Lamp Current) VN1 108 12 13.2 \%
Input Supply Voltage Range (Functional) 10.2 12 14.4
Output Power Po 8 9 W
Linear BRITE Control Input Voltage Range VBRT ADJ 0.1 2.0 V
Lamp Operating Voltage Viavp 510 600 690 VRrms
Lamp Current (Full Brightness) loLamp 10 13 MARMSs
Operating Ambient Temperature Range Ta -20 70 °C

ELECTRICAL CHARACTERISTICS

Unless otherwie gecified, the following specificaions apply over the recommended opéng conditionand ambient temperatuce
25°C except wheretherwise nted.

Parameter Symbol Test Conditions L XMG1626-12-65 Units
Min | Typ | Max
) OUTPUT PIN CHARACTERISTICS
: Verr_aps > 2.0Vpe, SLEEP > 2.0V, Vini = 12Vpc

Full Bright L C t (two | | = = 9 10 11 A

ull Brig amp Current (two lamps) L(MAX) lsers = Ground, leer = Ground mMARwms

i Vert Apy> 2.0Vpe, SLEEP > 2.0V, Vini = 12Vpc

Full Bright L C t (two | | B = = 10 11 12 A

ull Bright Lamp Current (two lamps) L(MAX) lsers = Ground, lsers = Open MARMs
Full Bright Lamp Current (two lamps) I max) Verr_apy2 2.0Voc, SLEEP 2 2.0V, Vint = 12Vpe 10.8 12 13.2 | mAgrws

ISET1 = Open, ISET2 = Ground
Full Bright Lamp Current (two lamps) | I | » 8574022 2-0Voc, SLEEP 2 2.0V, Vini = 12Voe 116 | 13 | 144 | mAmus
Iser1 = Open, Iser2 = Open

Output Current Lamp to Lamp | Varr any> 2.0Vpe, SLEEP > 2.0V, Vint1 = 12Vpe 5 %
Deviation PRV | |sers = Open, lser2 = Open

; Varr any= 0Vpe, SLEEP > 2.0V, Ving = 12Vpc
Min. Average Lamp Current | - = 14 mA

! v 9 pLu HMIN) ISET1 = ISETZ = Ground; IMIN = IMAX * \/ of % duty Cycle Re
Lamp Start Voltage Vis -20°C < TAo<70°C, VNt > 10.8Vpe 1450 1600 Vrus
Operating Frequency fo Verr Ay = 2.0Vpe, SLEEP > 2.0V, Vi1 =12V 57.5 60.5 63.5 kHz
Burst Frequency faursT Output Burst Frequency 224 236 248 Hz
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Unless otherwie gecified, the following specificaions apply over the recommended opéng conditionand ambient temperatuce
25°C except wheretherwise nted.
Parameter Symbol Test Conditions L XMG1626-12-65 Units
Min | Typ | Max
P BRITE INPUT
Varr any= 0Voc -13 MADC
Input C t | =
nput Curren BRT Verr aps= 3Voc 1 MADbc
Minimum Input for Max. Lamp Current | Vgrr ans | lowamey= Maximum Lamp Current 2.0 2.05 Voe
Maximum Input for Min. Lamp Current | Vgrr aps | loamey= Minimum Lamp Current 0 Voc
P SLEEP INPUT
RUN Mode V@ 2.1 V|N1 VDC
SLEEP Mode Verees 0.3 0.8 Ve
P SET., INPUT
SET,, Low Threshold Vi 0.4 \%
Input Current Iser Vet £ 0.4V -300 WA
P POWER CHARACTERISTICS
Sleep Current IIN(MIN) V|N1 = 12VDC, SLEEP < 0.8V 0.0 10 50 }JADC
Vint = 12Vpe, SLEEP 2 2.0V, Isgry = Ground
Run Current IIN(RUN) |SET2 - Open, VLAMp - 600VRMS 720 mADc
. Vin1= 12Vpe, SLEEP 2 2.0V, lsgrs = Ground
Eff N 85 %
erency N Iser2 = Open, Viave = 600Vrus
} FUNCTIONAL PIN DESCRIPTION
CONN PIN DESCRIPTION
CN1 (Molex 53261-0871) Mates with 51021-0800 housing, 50079-8100 pins. Mates with LX9501G input cable assembly
CN1-1 Vini Main Input Power Supply (10.8V < Vin1 < 13.2V)
CN1-2
CN1-3
Power Supply Return
CN1-4 ‘ ‘ PP
CN1-5 ‘ SLEEP | ON/OFF Control. (OV < SLEEP < 0.8 = OFF, SLEEP >= 2.1V = ON
CN1-6 | BRITE | Brightness Control (0V to 2.0Vpc). 2.0Vpc gives maximum lamp current.
CN1-7 | SET;4 | SET1MSB Connecting this pin to ground decreases the output current (see Table 1)
CN1-8 | SET, | SET, LSB Connecting this pin to ground decreases the output current (see Table 1)
CN2 for LXMG1626-12-65 (JST SM04(4.0)B-BHS-1-TB(LF)(SN) or Yeon Ho 20015WR-07AQ0 )
CN2-1 Vv High voltage connection to high Side of lamp. Connect to lamp terminal with shortest lead length.
Hit DO NOT connect to Ground.
CN2-2 Vv High voltage connection to high Side of lamp. Connect to lamp terminal with shortest lead length.
Hi2 DO NOT connect to Ground.
CN2-3 NC No Connect
CN2-4 Vv Connection to low side of lamp. Connect to lamp terminal with longer lead length.
o DO NOT connect to Ground
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TABLE 1
OUTPUT CURRENT SETTINGS

(ﬁiliT;) (EE%) Nominal Output Current
Open* Open* 13mA
Open* | Ground | 12mA
Ground | Open* | 11mA
Ground | Ground | 10mA

* If driven by a logic signal it should be open collector or open drain only, not a voltage source.

PHYSICAL DIMENSIONS
LXMG1626-12-65

UNPLATED MOUNTING HOLE 3mm .08 DIA
133mm 6MM HEAD CLEARANCE BOTH HOLES \

5.24in.
119mm

4.69in. >

LI 'T“/
[T [ 1

CN2

1 T

CN1

m
.

0.157in. j
F16mm »‘ GROUNDED MounTinG HoLe

0.630in. 3MM+.08 DIA 1.0mm
75 I S —— JO;0394in.
poliil [l J |- [
0,295in.4I —
Max ! weight: 18g Ij

PCB tolerances + 0.5mm , 4-40 recommended mounting screws
All dimensions are in millimeters. Inches are for reference only.

SIMPLIFIED BLOCK DIAGRAM
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TYPICAL APPLICATION

12v

BRITE Vint Vi

Vhiz
LXMG1626-12-65

I SLEEP Vio
SET. SET.  GND

NC NC

Figure 1 — Brightness Control
(Output current set to maximum)

= The brightress control maybe a voltag output DAC or
other voltag source, aigital pa or 500K manual pot. The
inverter cortains aninterral 21 pull-up to 3V to bias the
pot. A 3.3V Logic Level PWM signal from a micro-
controller mayalso be usedsshown in Figure A.

= If you reedto turn theinverter ON/OFF renotely, conred
to TTL logic signal to the SLEEP input.

= Connect V,; and Wy, to high voltag wires from the
lamps. Connect ) to the low voltage we lamp return
(wire with thimer insulation) Never connect \ to
circuit ground as this will defedamp current egulation.
If both lamp wires have daw high voltag insulation
connect tle lorgest wire to VYo. This wire is typicaly
white.

= Use the €T, ard SET, (seeFigure 2) inpts tosele¢ the
desired maximum output currentsing these two pins in
combination allows the invertr to match a wideariety of
panels from diierent manwdctures. Genally the best
lamp lifetime correlaes with driving the CGFL at the

PWM Signal
from System BRITE
P.W.
LXMG1626-12-65
Sus to 200pS
0 <PW. < 100% of period

manufactures moinal currentsetting. Howevethe SET
and SETJ inputsallow the usethe flexbility to adjust the
current to the maximum allowable output current to
increase paa brightness athe expense of some reced
lamp life.

=  Although the SET pinsare desiged suchthat just leaving
them open or grounding them i that is needdto set the
output curret) theycan also bactivelyset. Using an open

Figure 1A — PWM Brightness Control

12v

e BRITE Ving Vi
Vhiz

LXMG1626-12-65

_[—® SLEEP

SET: SET, GND Vio
g

[ L [ 10mArws
| H | 11mArus
| L | 12mArws
| H | 13mArus
L=GND; H=Open
Figure 2 — Max Output Current
(SET4 and SET Inputs)

L
L
H
H

collector or open drainlogic signal will allov you to
reducethe amp current for guationswhere geaer dim
range igequred asan exarple in nighttime sitations. In
conjunction with a light sensasr other timerthe pawl
could be setto higher bightness (maximm output
current) for dgtime illumingion and lower brightness
(minimum or tyical output cerent) at nighttime. Since
the dim ratio isa factorof boththe burst dutycycle andthe
peak outpticurrent, usingthis techniquehe effective dim
ratio can ke increagd geaer tan the bunsduty cycle
alone. Converselythe SET inputs could be used to
overdrive the lamp tenporarily to facilitate faster lanp
warm up at initial lamp turn on. Of courseyagpossible
degradéon onlamp life from such praticesis the uers
responsibiliy since not dl lamps are designed to be
overdriven

= The inveter hasa built in fadt timeout functon. If both
outputs are ogn (lamps disconnected or brek)or shorted
to ground tle inverter will atenypt to strike tke lanp for
number of cgles. After about e to two secous without
success the irvter will shutdown. In order teoestartthe
inverter it is neessay to togglethe SLEEP input orycle
the Vjn1 input syply
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) NOTES

PRODUCTION DATA — Information cortained in this document is proprietary to
Microsem ard is curent asof pulication date. Ths document may not be modified in
any way without the express witten consent of Microseni. Prodict processing does not
necearily incude testingof all paraneters. Microeem resrvesthe righ to change the
corfiguraion andperfamance d the product andto discontinue poduct atary time.
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