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) DESCRIPTION ) KEY FEATURES

positive-vdtage lirear reglator. This
dual regulator has one fixed output
coupled with an adjustable output.
Each chanel featues a lov dropou
and ahigh acaracy.

The LX8819 provides dsighas
with a flexble powver management
sdution, minimal grinted circuit board
area, ad shorter design cycle.

Each dannelcan sipply up to one
amp independently with a reguator
design optineed for systen&fficiency
by conauming minimal ground curent
while directing quiescen curernt to
the load

The LX8819 featues on-chip
trimming of the intermal voltage
refeeence endling precise output

The LX8819 is a dual channelVoltages (typcally £1% of its specified

vaue) whle the Bipolar output
trarsistor tas a laww dropaut voltage
even afull output aurrent(Vpo < 125V
typical @ 1A).

Thermal and Shat Circuit Currert
Proecion are integratd on-chip and
operate inapendently for each of the
regulator output.

The LX8819 requlator is stale with
a low-value output capacitor (typically
22uF o the oufputs) allowing the
desigrers  fexibility in  exterral
conponant sekcion.

Microseni’'s S-PAK ad D-PAK
power packages enade maximum
power disspaion ard ease basserhly
using sirfacemount technaigy.

IMPORTANT: For the nost airrent data, consult MICROSEMI’s website: http://www.micr osemi.com

= Two Independent Regulated
Outputs

= Accurate Output Voltages

= Typical Dropout of 1.25V at 1A
and 1.1V at 500mA

= Independent Thermal and
Current Limit Protection

= Low Profile 5 Lead SMT Power
Package

= Low Tolerance Load
Regulation

= Wide DC Supply Voltage of
3.5V to 10V

= Loop Stability Independent of
Output Capacitor Type

) APPLICATIONS

= 5V to 3.3V / ADJ Regulators
= Hard Disk Drives, CD-ROMs
= ADSL and Cable Modems

= Battery Charging Circuits

= [nstrumentation

= PC Peripherals

PRODUCT HIGHLIGHT

VIN =5V o0— VIN
—
220F =

GND

Lo

8819

vour?| | _T_ o Vo= 3.3V/2.5V @ 1A
10uF

PACKAGE ORDER INFO

Vour, = 1.8V @ 1A

Plastic S-PAK Plastic D-PAK
T, ¢0) Output V; | Output V, 5 pin DN 5-Pin
(Pin 4) (Pin 5) RoHS Compliant
Transition DC: 0515
0o 125 Adj. | 33 | LX8819-33CDF |  LX8819-33CDT
Adj. | 25 | LX8819-25CDF |  LX8819-25CDT

Note: Available in Tape & Reel. Append the letters “TR” to the part number. (i.e. LX8819-33CDT-TR)
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} ABSOLUTE MAXIMUM RATINGS PACKAGE PIN OUT
INPUEVORAGE(VIN) et 13.5V
Load Current (Intemally Limited)...........eueeeeiiiiiiiiiaiiiaiiiiiieeeeeeeee 1A.. i
Power DiSSIPAtiON........uuueiiiieiiiiieiaeaa e Internally Limited —
Short-Cir@it Prot@iON.........cvcveiveieeeresiesieeee st Indefinite —
Opeaating Tenperatire RaQE............uuviiiiiiiiiiiiiiiiaaae e 0°C to 150°C ]
Maximum Operating Jurtion TENMPEraUIe. .........ceeeveiiieieeeaaaaeeaeeeeeaas 150°C —
Storgge TenperatureRaNgEe.........cccceuiviiiiiiiiieeeee e 65°C t0 150°C —
Lead Tenperaure (Soldering 180 £CONAS).......ceveviiiiiiiieeiniiiieeeeeee 235°C
RoHS Peak Pakage Sdder Reflow Tempeatue DF PACKAGE
(40 seoNd Maximum EXPOSITE).........c.ccoeereeeerreereeeeeeeeeereereennas 260°C (+0, -5) (Top View)

. ) . . RoHS 100% Matte Tin Lead Finish
Note: Exceeding these tiags could cause daage tothe devie. All voltages arewith respect to

Ground. Currentare positive intonegative out of spéied terminal. TAB is GND

—TT vouT2
1T VvouTL

3 THERMAL DATA O oo
[ [T JADJ

. . [ T JVIN
[D]=8 Plastic S-PAK 5-Pin
THERMAL RESISTANCE-JUNCTION TO CASE, 03¢ | 5°C/W D}fﬁgg@fE

THERMAL RESISTANCE-JUNCTION TO AMBIENT, 034 \ 30°C/W

(DI Plastic D-PAK 5-Pin

THERMAL RESISTANCE-JUNCTION TO CASE, 0;¢c \ 6°C/W
THERMAL RESISTANCE-JUNCTION TO AMBIENT, 034 \ 32°C/W

Junction Bmperature Calculation: T= Ta + (Pp X 0,).

The 6,4 numbers are guidelines fothe thernal peiformance of the device/pboad system. All of the
above assue no anbient aiflow.

0,4 can vary from 25°C/W to > 40C/W depending on ounting techrque. (See ApplicationNotes
Section: Themal consideations)

FUNCTIONAL PIN DESCRIPTION

Name Description
VIN Positive unregulated supply input for the regulator — Bypass to GND with at least 2.2uF capacitance having low
ESR for good transient response.
Adjustable regulator feedback input — The output voltage can be set by two external resistors with the following
relationship:
ADJ VOUT1 = Vggr ~[1 +FF:1] +1apy Ry
2
where R is the resistor connected between VOUT1 and ADJ, and R; is the resistor connected between ADJ and
GND.
GND Common terminal for ground reference — The input and output bypass capacitors should be connected to

this pin. In addition the tab on the S-Pak package and pin 3 are also used for heat sinking the device.

Adjustable regulator output (Regulator #1) — It is recommended to bypass to GND with at least 2.2uF. Size your
VOUT1 output capacitor to meet the transient loading requirement. If you have a very dynamic load, a lower ESR
capacitor will improve the response to these load steps.

Fixed regulator output (Regulator #2) — It is recommended to bypass to GND with at least 2.2uF. Size your
VOUT2 output capacitor to meet the transient loading requirement. For dynamic loads, a lower ESR capacitor will
improve the response to these load steps.
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RECOMMENDED OPERATING CONDITIONS

LX8819 .
Parameter Symb ol Vi Typ | Max Units
Input Voltage - 3.3V ViN 4.5 10 V
Input Voltage - 2.5V < 200mA Load 3.5 10 \Y
Output Voltage (Adjustable) Vour 5 \%
Load Current (Each Output)’ lout 0 1000 mA
Input Capacitor (VIN to GND) CiN 2.2 20 uF
Output Capacitor (VOUTx to GND)? Cour 1.0 10 uF
Note 1: Care should be taken so as to nateed the thena dissipation capabilityof the package
2: Sizeyour output capacitoto meet the transient loadingequirement. If you have a vey dynanic load,a lowerESR and lager value
capacitomwill improve the esponse to these load steps.
ELECTRICAL CHARACTERISTICS
Unless otherwis speffi ed, thefollowing speifi caionsapply over the oeratng ambienttenperaure CC< TA= 125C except where
otherwise ntedand withthe following test conditions: \{ = 5V, loyr = 10mA, Cn= 10uF (Tantalum), Coyr = 47uF (Tant.) and T=Ta
using low dutycycling methods.
Parameter Symbol Test Conditi ons i |L)'<r?/8p19| Mo Units
) ADJUSTABLE OUTPUT (VOUT1)
Reference Voltage VRer 5mA < lout1 < 1A, 4.75V < V|y < 5.5V 1.225 | 1.25 | 1.275 \Y
Line Regulation AVgrer(Vin) | 3.75V < VN < 5.5V, loutt = 5mA 15 6 mV
Load Regulation AVRer(lout)| BMA < lout1 < 1A, VN = 4.75V 0.18 | 0.36 |%Vour
Dropout Voltage AV lout1 = 1A, AV1=-1% 1.3 1.46 \Y
Current Limit IOUT (MAX) 1.0 1.4 A
Minimum Load Current I Note 3 2 3 mA
Adjust Pin Bias Current laDJ -0.12 -1 uA
) FIXED OUTPUT (OUTPUT 2)
Output Voltage — LX8819-33 v 5mA < loytz < 1A, 4.75V < V|y < 5.5V 3.217 | 3.30 | 3.383 Y
Output Voltage — LX8819-25 T | 5mA < lourz < 0.2A, 3.75V < Viy < 5.5V 2437 | 25 | 2562
Line Regulation AVout(Vin) | 4.75V < VN < 8.5V, lout2 = SmMA 6 8 mV
Load Regulation AVout(lout)| 5MA < lout2 < 1A, Vin = 4.75V 6 12 mV
| =1A, AV2 = -19 1.25 1.41 \%
Dropout Voltage AV outz ’ %
lout2 = 0.2A, AV2 = -1% 1.25 Vv
Current Limit |ou'r (MAX) 1.0 1.4 A
Minimum Load Current lout 0 mA
) ENTIRE REGULATOR
ViN< 5.5V, =5mA, | =5mA 2.6 4.2
Quiescent Current la N > loutt = OMA, lourz = SM mA
VIN E 5.5V, |OUT1 = 1A, |ou'|'2 =1A 3.5 5
VIN Under Voltage Lockout UVLO -3.3 Voltage Rising 2.5 4.5 Vv
Threshold -2.5 Voltage Rising @ 25 °C 2.5 3.6
Vour Rise Time for VIN
Switched On Vour(ts) 80 300 us
Ripple Rejection PSRR | f=120Hz, Vix =5V 60 75 dB
RMS Output Noise VOUT (RMS) 10Hz < f < 10kHz 0.003 o/oVou'r
Thermal Shutdown Tusp 150 165 °C
Note 3: Minimum load curent is defineds he anount of outpit current required to maintain regulation. , The extenal resigor divider curent can be
included in this equirement.
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SIMPLIFIED BLOCK DIAGRAM

L X8819

Dual Channel 1A Low Dropout Regulator

DATA SHEET

VOUT2
(Fixed)

C

L.
;lOMF

VOUTl
(Adjustable)

GND —
R
VOUTL= Ve, .(1+ Rfl} Loy - Ry
= Note: Application circuit above using ceramic capacitors Rl and R2 used with adjustable version only. 2
Figure 1 — Simplified Block Diagram
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APPLICATION INFORMATION

DESCRIPTION

The LX8819 is part of a family of Dual LDO (Low
Drop-Out) linear reglators in Microsen’'s S-PAK power
packae which offer maximum powerdisspaion in a low
profile surface mount tecmology. The family includesa
combination of fixed and adjstable versiors. Each
chanrel can swpply up to one anp indeperdently with a
reguator design optimized for system efficiency by
comsuming mnimal groundcurrentarnd direcing quiescent
current b the bad.

INPUT CAPACITOR

To improve load trarsiert respnse am noise regction
an input bypass capacitor of at least 2.2uF is reqdire
Generally it is recanmended that a DuF cerarnc/tantalum
or 22uF electrolytic capacitdme used.

OuTPUT CAPACITOR

The LX8819 regulator requires otput cag@citas
comeckd between eale voltage ouput and ground to
stablize the intermal catrol loop. Many types o
capacitors with different capacitance vales, tolerancg
temperature oefficients, ad equivalent series resstane
are awailabe for use with the LX88L9. It is recanmerded
thata minimum of 4.7uF beusel ateat voltage aitput.

To ensue good tansent response from the power
sumply system under rapidly charging curent load
conditions, desigers enerally use addtional output
capacitors onnected inparalld. Such a arrangerant
senes tominimize the effects 6 the perasitic resistace
(ESR) and nductance (ESL) that are present n all
capacitors The rgulator has bep tested stable with
capacitor ESR’s inthe range of 50mQ to 2Q. It is
genegally bestto use he sane type of capeitors for both
input ard output bypassing.

ADJUSTABLE OUTPUT VOLTAGE

The LX8819 dvelops a 125V refererce voltage
betwveen the ajust terminal andground (See Figure 2). By
placing a regstor, R, betveen these two termals, a
constar curert is cawsedto flow through R; and awn
through R; to set the overalbutput voltage. Becauskyp;
is very snall and mnstant when corparedwith the currat
through Ry, it represets a small erroand canusually be
ignored

MINIMUM LOAD REQUIREMENT

The LX8819 has aminimum load requiement for
proper autput regubton. This minimum current is
specifiedat nA for the fixed output and 2mA for the
adustabe ouput reguator.

Vi
Rl
VOUTL= Ve, ‘[MFTJH“‘” R,

2

Figure 2 — Basic Regulator?}ircuit

TEMPERATURE PROTECTION

The thermdal protection shus the LX8819 down whenthe
junction temperatire exceels 140°C. Each ouput has
independent thermal shutdown cambility. Exposue ©
absdute meximum rated corditions for extended periods
may affect dvice reliallity (See Tlermal Considerations
below).

CURRENT LIMIT PROTECTION

The LX8819 includesover currentprotecion. When the
outputload current exceels 1.4A (typical) the curent limit
protection cirait forces he regulatord deaease theutput
currert in order to meintain safe lewels.

THERMAL CONSIDERATIONS

Thermal shutlown protecion crcuitry protecs the
integrated circuit from thermal overload caged from a rise
in junction temperatre diring excesive power disspaion
conditions. Ths mears d protection is intenced for fault
protecion anly and notas ameansof current or power
limiting during normal applcaion usae.

Proger thermal evaluation shaild be dore to ersure that
the jurction tenperatue (T;) doesnot exceed its naximum
rating. Corinuous operation at tk maximum T; of 150°C
canimpact relialility.

Due to ariation in individual devce electrical
characteristics ah thermal resbstarce, he kuilt in thermd
oveload protecion may be actvated d power levels
slightly above or below the rated @sspation. Also, peak
output powea shoutl be mnsderad for each ndividual
output

Total power disspaion for the reguator can be
calcdatedusing the fdlowing equation:

Py = (VIN(MAX) - VOUT‘I)'IOUT1 + (VIN(MAX) - Vourz ) loura

(Note: Paver disspaton resilting from quiescent(ground)
currert is regligible ard ignaed
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APPLICATION INFORMATION

Using the calcuated total power dissipation, the
maximum jundion tmperaure can be callated using the
given tenperature oefficients (See Therra Data) for te
selected pdage.

THERMAL CALCULATION EXAMPLE
Given the fdlowing application parameters:

T, =50°C
Vinax) =9V +5%
Vour =1.5V
Voure = 2.5V

IOUT1(MAX) = IOUTZ(MAX) =500mA
The nmaximum junction temperatire ofthe LX8819can be
calcdatedusing the fdlowing equation:
Ty=Ty+ (PD(REG1) +Preco ) 0,a
with:
PD(REG1) = (\/IN(MAX) - VOUT1 ) IouT1
and
PD(REGZ) = (VIN(MAX) - VOUT2 ) IOUT2

Sulstituting the krown values yield a meximum junction
temperatureof:

Poren = (5.25V -1.5V)-0.5A = 1.75W
Poecz) = (5.25V —2.5V)-0.5A = 1.375W

Ty=Ty+ (PD(REG‘I) + PD(REGz))' 0a
T, =50°C+(1.75W +1 .375W)-30WC
T, =140°C

This value is within the safe perating rang of tre
device inde worst casecondtions

It is important to note that dthowgh ead output of the
reguator will produceup to 1A in curren, the individual or
total pover dissipation may limit the weful total curent
draw. The junction tenperatue should becalculatedfor
each indivilud output aswell as the corbined outputs b

LAYoUT CONSIDERATION

The byout must be dame with low impedarre pahs for
VIN, VOUT1, VOUT2 and GND by ushg sifficiently
wide traces t@void voltagedrops and nois pick up. The
outputcapacibrs must be placed as close as pbksto the
voltage regulator output pins.

The input capacitor shalibe caneced betveen VIN
and theground planewith short lead.

Althoudh it may rot be immedately dovious, best load
reguation for the adustable output is dotained when the
top of the voltage feaback resisor divider (Ry) is
connected siclose as possie to the caseof the reguator;
nat to the load

The PCB copper cabe ugd as a heatsink for the
surface muned pa&age. Using the nmimum size as
shown in the recanmended pad layou (Figure 3), limits
the wsable power to alout 1W for ananbiert tenperatue
of 50°C. Shce most applcaions rejuire greater tha 2W
there is tle reedto provide additional heatsirking. This
canbe accamplished by using adiitional copper areabaoth
on the PCB sirface, as Isown in the possible heatsink
layout bebw, or to an embeddel groundplane. Since he
die pal (copper tab) is in eectrical contat with ground,
the degjner @n use themal vias, on the surfaceof the
PCB, sking advantageof the heatsprealing (Cu) layer of

anintemal groundplare.
Ground
Plane

Board Level

Figure 3 — Recommended Layout

Component

A ——)

Revision 1.0a, 4/29/2005

insure that maximum junction temperatirein not exceeled. _® Component Trace
L@ VIAS = Ground Plane
g Inner Power Plar?
Backside Trace
Figure 4 — Ground Plane Heatsink
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TRANSIENT RESPONSE-CERAMIC CAP TRANSIENT RESPONSE-TANT CAP
Vourf = 1.5V 180Q Load 50mV
50mV /DIV
/DIV
m"’v\w e V1L 18U
50mV 50mV
/DIV \\ DIV [T et
\ | 50mvV V2 = 3.3V 1A Step Load

v / DIV
\/ Vours = 3.3V 1A Step Load \ =l
1A ‘,/\/-‘ \

f 1A o
f
1mA / omA

2us / DIV 2us / DIV
Cy = 20pF Ceramic (ESR=45mQ) Ciy = 22pF Tantalum (ESR= 232mQ)
COUT(VOUT1) = COUT(VOUT2) = 10uF Ceramic (ESR= 75mQ) Coutourt) = Coutvoutz) = 10pF Tantalum (ESR= 198mQ)

TURN ON CHARACTERISTICS

CURRENT LIMIT

500mV/ _ 20mV(A V =1.5v
/DIV Ve =383V At ouTL /‘\\

!\[ . 500mV 7oA \
f / DIV VOUTZ =3.3V .
v/ Ij V=3V \
DIV o
L] \\
[\ I / \
v — \
500m Vour = 1.5V Rising|Load \
v/ On V2 \
DIV | \
|
|

ﬁ ul

M\ A J 200mA
/ DIV

100us / DIV 100us / DIV

) RIPPLE REJECTION

45

RIPPLE REJECTION (DB)
3 & 8B & 8 & &

o

0
100 1000 10000 100000
FREQUENCY (HZ)
Vin =5V, Cin = 22uF, Couri2 = 10uF, Vour2=3.3V, lour2=1A
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PACKAGE DIMENSIONS

DI=E 5-Pin S-PAK
o A -
T L E—
L
T Dim | MIN | MAX | MIN | MAX
B K A 9.27 9.52 0.365 | 0.375
B 7.87 8.13 0.310 | 0.320
C 1.78 2.03 | 0.070 | 0.080
el D 2.80 3.10 0.110 | 0.122
U U U U U - T ’ E 1.50 1.75 0.059 | 0.069
F 0.63 0.79 0.025 | 0.031
G 1.70 BSC 0.067 BSC
H 0.79 | 1.04 | 0.031 | 0.041
I 6.50 BSC 0.256 BSC
J 0.03 0.13 | 0.001 | 0.005
i K 10.41 | 10.67 | 0.410 | 0.420
L 0.76 1.27 0.030 | 0.050
INIRIRINE
5-Pin TO-252 (D-PAK)
B \ViLUmETERS | INCHES
R ~ D~ Dim [ MIN | MAX | MIN [ MAX
«~——C
p he a8 A | 596 | 6.22 | 0.234 | 0.244
ED B 6.47 6.73 0.254 | 0.264
I C 5.00 5.22 0.196 | 0.205
A D 218 2.38 0.085 | 0.093
E 0.45 0.55 0.017 | 0.021
F 0.63 0.78 0.024 | 0.030
M 3 G 1.27 BSC 0.050 BSC
H H 1.08 1.29 0.042 | 0.050
Ew ot | 1.01 | 1.11 | 0.039 | 0.043
J 0.76 0.86 0.029 | 0.033
K 9.70 10.08 | 0.381 | 0.396
L 1.52 1.62 0.059 | 0.063
M 0.03 0.13 0.001 | 0.005
N 1.27 REF .05 REF
Note: 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.
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PRODUCTION DATA - Information cortained in this document is proprietary to
Microsem and & currert asof publicaion dae. This document may notbe nodified in
any way without the exress witten consent of Microsenm. Prodict processing does not
necesrily include esting of all parangters. Microseni resevesthe right to change he
configuraion ard performance ofthe pioduct and to dismntinue product at any time.
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