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LP3853/LP3856 3A Fast Response Ultra Low Dropout Linear Regulators

Check for Bamples: LP3853, LPI8EE

FEATURES

+ Ultra Low Dropout Valtage

+ Stable with Selected Ceramic Capacitors

+ Low Ground Pin Current

+ Load Regulation of 0.08%

+ 10nA Quiescent Current in Shutdown Mode
+ Ensured Output Current of 3A DC

+  Available in TO-263 and TO-220 Packages
+ Qutput Voltage Accuracy * 1.5%

+ Error Flag Indicates Output Status

= Sense Option Improves Load Regulation

= Dvertemperaturelovercurrent Protection

= =40°C to +125°C Junction Temperature Range

APPLICATIONS

=  Microprocessor Power Supplies

= Stable with Ceramic Output Capacitors

= GTL, GTL+, BTL, and S5TL Bus Terminators
= Power Supplies for DSPs

= SCSl Terminator

= Post Regulators

= High Efficiency Linear Regulators

= Battery Chargers

= Other Battery Powered Applications

Typical Application Circuits

DESCRIPTION

The LP3BS3LP3856 series of fast ultra low-dropout
limear regulators operate from a +2 5V ta +7.0V input
supply. Wide range of preset outpul voltage options
are available. These ullra
regulators respond very quickly to step changes in
lmad, which makes them suitable for low voltage
microprocessar applications. The LP3853/LPI85E are
developed on a CMOS process which allows low
quiescent current operation independent of oulput
Ibad current. This CMOS process also allows the

LP3BS3LP385E o operate under extremely low

dropout conditions.

Dropout Voltage: Ultra low drapout voltage: typisally
39mV at 300mA load current and 390m\ at 34 laad

currant.

Ground Pin Current: Typically 4mA at 34 load

currant.

Shutdown Mode: Typically 10n4 quiescent current

when the shutdewn pin is pulled low.

Error Flag:Eror flag goes low when the output

voltage draps 10% below nominal value.

SENSE: Sense pin improves regulation at remole

loads.

Precision Output Voltage: Multiple sutput valtage
options are available ranging from 1.8V 1o 5.0V with a
ensured accuracy of +1.5% al room lemperature, and
+30% over all conditions (varying line, load, and

temparatura).
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Figure 1. Top View
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Figure 2. Top View
TO263-5 Package

Table 1. Pin Description for TO220-5 and TO263-5 Packages

LP3883 LP385E
Pin &
Nama Function Mame Function
1 50 Shuideran 50 Shubdosan
2 Wiy Inpul Supply Wiy Input Supgly
3 GHND Ground GHD Ground
4 Vaur Culpul Veltage Veur Oulpal Veltage
[ ERROR ERROR Flag SENSE Remode Sense Pin
Block Diagram
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Electrical Characteristics
LP3853/LP3856

Limits in standard typeface are for T, = 25°C. and limits in boldface type apply over the full operating temperature range.
Uniess otherwise specified: Vi = Ve * 1V, 1, = 10 MA, Coyr = 100F, Vg = 3V,

] : bel Parameter Conditio Typ LPassys 2 Units
i : Sym ara an| ns b1 Min ax n
v Dutput Vollage Toleranes Wagr +1V S Vg £ 7.0V o A5 415 w
'51‘7-' - o al 10 5 1 S 3A =10 3.0
AV | Output Vollage Line Reguiation |, - gy g vy s 7.0V P %
BV By | Gutpul Violtage Load Reguition | 4g qup o) < 3 g?: %
50
: I = 300 ma o]
Figure 4. L [
9 Wiss = Vawr E:ﬂpﬂm Wiitage 15D my
Iy = 34 380 E00
-‘ These devices have mited builll-in ESD profection. The leads should be shorled logefher or the device placed in conductive foam
‘E"ﬂ during storage or handiing 1o prevent elecirostatic damage o the MOS gates. Iy = 300 ma 4 &
I Grownd Pin Currert In Nermal 10 A
GO Operation kMode I =5 g
Absolute Maximum Ratings ! L= = 10
Slorage Tempeanalue Range =65"C o +150"C | Ground Pin Currerd In Shutdown | Van S 0.3V oudn 10
Lead Temperatue e Meade APC =T, B5°C 50 A
{Saldering, § sae.) IB0C |q_m Peak Outpud Curnént Ve & 'U'ca,mr‘r‘% 4.5 A
ESD Rating ©! 2 KV Short Circuit Pratection
Power Dissipation 1% Inbammally Limibed lar: | Bhorl Cireuil Curnent [ A
Input Supply Voltage (Survival) =03V o +TEY Shutdown Input
Shuidawn Input Voltage (Surival) =03V o 7.6V Wiggyy Fising from 0.3V urtil ia 2
Output Valiage (Saraval), &, & 03V 6 4.0V Var Shubdonn Threshokd gt = O "
ey (SUrvival) Short Cireit Protected Eﬂl;ﬁ’_"'ag;’““ 20 | 13 03
Ma.:.-huh eltage for ERROR P"rl Yin Tacer Turn-off delay I = 34 20 el
Masirnum Voltage for SENSE Pin [T T Turon delay L -3 = "
{1} Absolile maximum ralings ndicate imits beyond which damage o he dévios may occur. Operaling ratings indicabs condiions for wheth kery = Inprut Current Vg = Vigy i i
the device i intendad 10 be functional, but does nod ensure specific periormancs imits. For ensured specifications and test conditions, Eror
see Eleckical Characteristics. The ensured specifications apply oaly for the test candiions listed. Seme perarmance characheisos may rror Flag
degrade when the device is pot operabed under the lisied best eanditions. v Thresheld = 10 ] 16 a
{2} The human bedy moedsl i a 100pF capaciler discharged Brawgh & 1.5k resistor inlo each pin. - o
(3) Al slevated temperatures, devioss must be derated based on patkages themal resistancs. The devicss in TOZ20 package mus be Wrn Thieshald Hysiensels L 2 Ll %
derated o B, = SUPCAW {with 0.5in, Taz. capper are), junctiansto-amisient {with no heat sink). The devioss in the TOZEI surface VEFsta Errar Flag Saluration g, ™ 1004 002 0.1 W
mmerd package musl be deraled al G, = BOTCIW (with 0.5r7, 1oz, conper area), junelicnde-ambisnt. See Apglisalion Hints. o IT——— p "
{4} I used in & dusksupply system where (he regulstor lsad is retumed fa a negative supply, the autpul must be dode-ckamped b ground. i ¥ s
{56} The oulpul PMOS struciure conlairs a diode bebween the Wy, and Vg gy lerminals. This diode is normally reverse biased. This diade wil he Errar Flag Pin Leakage Custent 1 i
ged foraand biased if the voltage al e culpul terminal i forced S be higher than the voltage al the input terminal. This diode can Troor
fypically willstand 200ma, of DG eurrent and 1Amp of peak currsrd, L Emor Fisy ¥ Sink Cument M = 0BV ! mA

{1} Typical rumbers are at 25°C and represant the mos likely parametic nom.

{2} Limils are @rsured by 1=sting, dasign, or statistical comskation.

Operating Ratings

5 {3} Output wolkage line regulation s defined as the changs n outpul volkage from the narmnal value due 1o change n the nput ine valtage.

input Supply Voltage 11 25V 4o 7.0V Oubput veltage lead regulation is defined = the change in culput valiage from the nominal value due io change in load curent. The line

Shuldeawn Input Voltags =03 o 7.0V mﬁad regguehl:m :peu::a'lnn m&s anly the typical numiber. Hawever, the limits for ine and lbad regulation are included in the

Mainum Operating Cusrert (DC} 3A {4} Dropout volags is defined as the minimum npul 1 outpul Efferential vollage at which ihe outpul drops 2% below he rominal value,

Junesan Temperature =40°C im 125" Dropout valtage spedfication applies only 1o oulput woltages of 264 and abowe. For autpul vollages below 2.5V, the drap=out voltage is
noghing but the input 1o output differential, Snos the minirum input wollage is 2.8\

{5) Efror Flag Sreshald and hysleresis ane specified as percantage of regulaied output voltage. See Application Hirts.

{1} The minimuwn apsraling vale for Vi is equal b sithers [Vaurmom + Vioropout] of 2.5V, whichever i greales.



Electrical Characteristics
LP3853/LP35856 (continued)

Limits in standard typeface are for T, = 25°C, and limits in boldface type apply over the full operating temperature range.

Unless othenwise specified: Ve, = Vopeu, * 1V, | = 10 MA, Cayy = 10pF, Ve = 2V,

LPagswE &
Symbal Parameter Conditions Typ Units
" » Min | Max "
AC Paramoters
Win = Vot # 1V
Cour = 10uF T3
PERR - — Vaur = 3.3V, I = 120H: a8
g Wir = YVour # 0.6V
Congr = 10uF &7
Wyt = 3.3V, I = 120H:
g Outpul Meise Densily f= 120Hz 0.8 o
BAW = 10Hz = 100kHz 150
N I“‘OLI'I = 2 6¥
By Outpul Noise Vallage V' (rms)
BAY = 300Hz = 300kHz 100
Yot = 2.8V

Typical Performance Characteristics

Unless otherwise specified: T, = 25°C, Caur = 10pF, Cy = 10pF, 5D pin is tied to Vi, Vaur = 2.5V,
Vin = Viepuong + 1V, I = 10 mA.
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Typical Performance Characteristics (continued)
Unless otherwise specified: Ty = 25°C, Cour = 10pF, G = 10pF, S/0 pin is tied to Vi, Vour = 2.5V,
Vi = Wogowy + 1V, 1, = 10 maA_
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Typical Performance Characteristics (continued)
Unless otherwise specified: T, = 25°C, Cour = 10pF, Gy = 10pF, S/D pin is tied 1 Vi, Vour = 2.5V,

Wiy = W, + 1%, 1, = 10 mé
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Typical Performance Characteristics (continued)
Unless otherwise specified: T, = 25°C, Cour = 10pF, G = 10pF, S/D pin is tied to Vi, Vour = 2.5V,

Vi = Vg + 1V, 1 = 10 mA_
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APPLICATION INFORMATION
Application Hints

EXTERMAL CAPACITORS

Like any low-dropout regulator, external capacilors are required to assure stability. These capacilors must be
corfectly selected for proper perfarmance.

INPUT CAPACITOR: An input capacitor of at least 10pF is required. Ceramic or Tantalum may be used, and
capacitance may be increased without limit

OUTPUT CAPACITOR: An output capacitor is required for loop stability. It must be located less than 1 om from
the device and connected direclly to the culput and ground ping using traces which have no other currents
flowing through them (see PCE Layout section).

The minimum amount of output capacitance that can be used for stable operation is 10pF. For general usage
across all load currents and operating conditions, the part was characterized using a 10pF Tantalum input
capacitar. The minimum and maximum stable ESR range for the output capacitor was then measured which kept
the device stable, assuming any output capacitor whose value is greater than 10pF (see Figure 28 below).
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Figure 28. ESR Curve for Cgyr (with 10pF Tantalum Input Capacitor)

It should be nobad that it is possible (o operate the part with an oulput capacitor whose ESR is below thesa limits,
assuming that sufficient ceramic inpul capacitance is provided. This will allow stable operation using ceramic
output capacitors (see next section).

OPERATION WITH CERAMIC OUTPUT CAPACITORS

LP385X wvoltage regulators can operate with ceramic output capacitors if the wvalues of input and oufput
capacilors are selected appropriately. The iotal ceramic outpul capacitance musl be equal to o less than a
specified maximum value in crder for the regulator to remain stable over all operating conditions. This maximum
amount of ceramic outpul capacitance is dependent upon the amount of ceramic input capacitance used as well
as the load current of the application. This relationship is shown in Figure 29, which graphs the maximum stable
value of ceramic oulput capacitance as a function of ceramic input capacitance for load currents of 14, 24, and
AA. For examiple, if the maximum load current is 14, a 10uF ceramic input capacitor will allow stable operation
for values of ceramic output capacitance from 10pF up to abowt S00pF.



