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1 Features
2.1V to 16-V Input Voltage Range

+  Ultra-Low Dropout Vaoltage
+  500-mA Continuous Output Current

+  Very Low Output Moise With External Capacitor
+ = 0.8-pA Cuiescent Current When Shutdown

»  Low Ground Pin Current at All Loads

2.5V to 5V Fixed Output Vaoltage Oplions

+  0.75% Outpul Voltage Accuracy (A Grade)

+  High Peak Current Capability (B00-mA typical)
+  Owveremperature and Overcurrent Profection
+  —40*C to 125*C Junction Temperature Range

2 Applications

*  Molebooks and Desktop PCs

+ PDAs and Palmtop Computers
+  Wireless Communication Pins
+  SMPS Post-Regulators

3 Description

The LP2989 it a fixed-output 500-mA precision LDO

requlator designed for wse with ceramic output

capacitors.

Output noise can be reduced fo 18 p\V (lypical) by

connecting an external 10-nF capacitor to the bypass

pin.

Using an oplimized Vertically Integrated PNP (VIP)

procaess, the LPZ889 delivers superior parfarmanca:

» Dropout Voltage: Typieally 310 mV at 500-mA
load, and 1 m\ at 100-pA load,

Ground Pin Current: Typically 3 ma at 500-mA
load, and 110 pA at 100-pA load.

* Sleep Mode: The LP2989 draws less than 0.8-pA
guiescent curment when SHUTDOWN pin is pulled
lerw.

+  Error Flag: The built-in error flag goes low when
the output drops approximately 5% below
naminal.

«  Precision Output: Oufput vollage accuracy is
0.75% (A& grade) and 1.25% (standard grade) at
room temperature.

For sutpul valtages < 2 V. ses LP20OBOLY (SNVS08E)
data sheat.

Device Information™

Pin Configuration and Functions

PART NUMBER | PACKAGE BODY SIZE [NOM)
WSON (B} 4.00 rm x 4.00 mm
LPaoag S0IC j8) 480 mm x 381 mm
WEE0P () 500 rmm x 300 mm

Typical Application

[1) For all avaiable packages, see the ordersble addendum at
e and of the dalashes]

- CUTFN

*Capacitance values shown are mirimunm required io assune stahility, but may be ncreasad without Bmit. Larger
aulpud capadbor provides improved dynamic response. See the Oufput Capacior sectian.
*Shutdown must be actively terminated (ses the Shufdown inpud Opsratian section). Tie to [N (pin 4) f not use.

DIDGK Packages
B«Pin S0IC and V308
Top View
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Pin Functions
PIN
{1]4] DESCRIPTION

HAME NO.

BYPASS 1 I Bypass capaciior input

ERROR 7 [} Errer signal autput

GROUND 3 -_— GHD

IHPUT 4 I Regulatar pawer irput
DO WOT CONMECT. Device pin 2 is ressred for post g lesd and calibrafion of the
LP29B0 Vayr sccuracy. Device pin 2 must be lefl loating. Do rol cormed b any polential.

T 2 - Do nod connect b ground. Any attemgl to do pin continuity besting on device pin 2 is
discouraged. Conlinuity best resulls will be vaiable depending on e acions af fie fasery
calibratian. fve pin contiruity testing (Hegh vellage, or high current) on device pin 2
may activate the trim circuitry forcing Vour 1o move out of talerance.

QUTPUT B o Fegulated culpul vallage

SEMSE 8 I Feadhack vallage serse mpul

EROTOOWH ] ] Shubdewn input
The expased thermal pad on the botiom of the WS0N package should be connected (o a
copper thermal pad on the PCB under e package. The use of fermal vias bo remove heal
from e package inlo the PCB i recommended. Connact the thermal pad o grourd

Thermal Pad - -— polential or leave floating. Do not connect the Semal pad bo any potential other than the
same ground poben§al seen at devics pin 3. Far additional informaion on wsing Trs Naon Pull
Back WSOM package, sae Apalicalion Mote AN-1187 Laadess Lsadfame Package (LLF)
[SHOASDT)
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Specifications

6.3

Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

6.1 Absolute Maximum Ratings MIN max| e
If Millitary/Aerospace specified devices are required contact the Texas Instruments Sales Office/Distributors for availability and Operaling junclion bemperature =il 125 "C
specifications.™ Dmesaling input supply valiage 2.1 18 [
MIN Max umIT
Operaling junclien terperature =40 125 'c 6.4 Thermal Information
Power dissipation™ Imernally Limited LE298Y
Input supgly voitage | Survival =0.3 16 v THERMAL METRIC ™ WEON (NGH) | S0IC (D) | vESSOP DGK)| UNIT
SEMSE pin =0.3 & v B PINS B PING B PINS
Dutput voltage | Survival™ =03 18 W Rauia Junction-lo-armiiart thermal resistance, Highex 34.8 1145 1565
kowsy {Survival) Shorl-circuit prodected | Racpey  Junclion-is-case {lop) Sermal resistance 284 &l 510
Iput-output voltage | Survival®™ =03 18 W Ras Junctionelo-beard thermal resiatanes 12.0 858 6.5
Siorage lemperatune range, Tug =65 150 "C W Junctionslo-tap characlerizaion parameler 0.2 a.7 4.9
{1} Siresses beyond those Esbed under Absalufe Maximum Ralings may cause permanent damage o the device, These are siress ralings L Junchion-io-boand characterzation parameter 122 54.9 5.2
anlly, which do nat imply funclioral operation of the devios at these or any other conditions beyand thase indicalsd under Recommeanded e T — o 1.5 s s
Ciperating Conditions. Exposure io absoludssraimumsrabed condilicns for sxended periods may affec) devce reliabiity. tuchey - {batiom) =
{2) The maxifmum allewable power dissipation is & funclion af the maxirum junclion termperature, Ty, the uncian-lo-ambien therral {1} For moane information about iradional and new thermal metrics, $ee the IC Package Tharmal Metics application nepon, SPRASSE.
resistarce, Ry, and the ambient iemperature, T,. The maximum aiowable power disipation al any ambient iemperatune is caleulated
using: Puss = [T ypag = Tal § Raga, The value By, for the WSOM (NGN) package is specifically dependent an PCE trace area, frace
rnaterial, ared the numier of Eyers and therral vias, For improved thermal resistance and power dissipation for (he WSOMN pasags, 6.5 Electrical Characteristics
refer to Application Mobe AN-1187 Leadiess Leadframe Package (LLP) (SMO#AS01).. Exceeding the masimum allawable power Unless otherwise specified: T, = 25°C, Vi, = ¥ +1V =1m =47 uF =22 uF. V=2V
dissipation will cause exgessive die lemperalure, and the regulator will go nto thermal shuldawn. 1 P16 OUTNORE : fou A Coun m” - G LT =
(3) W used in & duaksupply System where the reguisior koad is returned o 8 regative supply, the LPZ989 output must be dodesclampad 1o — e LP23RSALLY LP29BSI-X.X I
graund. ) ) ) ) . . MIN  TYP  MAX| MIN TYP  MAX
{4} The dutpul PHP siructure canaing a diode betwasn $e IN and OUT ping that is normally reversa-hiased. Farcing the oubpul abowve the
input will furm en this diode and may indues a [sich-up mede which can damags the parl. =076 b76) =125 126
1 mé < Igyy < 500 mA,
6.2 ESD Ratings :mmuom +1VEVy S 18 =15 15| =25 25
VALUE LINIT
1 M < gy = 500 mA,
Vigany  Electrostatic fischarge Human-body model (HEM), per ANSUESDALEDEC JS-001 111 42000 v Veur Chitpud voltage tolerance: | o ,,.:"I 1V 5V 5 18 -4 25 -5 a5 TVhou
{1} JEDEC document JEP155 stales that S00- HBM allaws safe manufacturing with a standard ESD contral process. ¥ 2T, S 1250
1 ik = gy = 500 mA,
Voummou * 1V 5V = 18 =35 25 =45 a5
W, =25°C £ T, 5 125°C
Output vge | Joumpecag ¢ 1V £V £ 18 0005 0014 0005 0014
JIATA AT = W
© feguision MouTyuaii * 1V S Ve S 18 LODS  0.032 LODS  0.032
W, =40 5 Ty 5 125°C - -
BN pypitlagy  Load regulation 1 i < lygyp = 500 mA 0.4 0.4 W i
gy = 100 i 1 3 1 3
Ly = 100, ~40°C ST, 5 | 4 | 4 i
125°C
It = 200 mi 180 200 180 200
Vin=Vour  Dropout voltage ™ louyy = 200 mA, ~40°C S T, 150 300 150 00| ™
5 125°C
gy = 500 mA 310 425 310 425
. i
loy = SO0 mA, —0C = T i &S0 i &S0

{1}
[

Limnils are 100% production tested at 25°C. Limils aver $he operaiing lemperabure rangs ane spadified thraugh cormalation using
Siatistical Cuality Conbral {S0C) methads. The limits are used i calculaie TI's Average Dubgoing Cuality Lewvel (ADDL).

Dropout vollage s defined as the input to output differential at which the oulput voltage drops 100 mY below the value measured with a
1=\ differential




Electrical Characteristics (continued)
Unless othenwise specified: T, = 25°C, Wiy, = Veurpean * 1V, lour = 1 mA. Coyy = 4.7 pF, Gy = 2.2 uF, Vg = 2 W,

LP29BALX X LP29881 X
PARAMETER TEST CONDITIONS uNIT
MIN TYP MAX| MIN  TYP  MAX
lout = 100 pa 10 178 10 178
oy = 100 WA, 0L =T, = 1m0 200 1o z0| "™
oy 200 A, 1 ] 1 ]
: A
loyy = 200 mA, ~40°C = Ty 1 as 1 as
Ground pin curment
on - lowat = 500 m 3 B 3 &
lout = 500 mA, =40°C = T A
s 125°C ¥ B ¥ B
Va5 < 01B V. 40CS T, 05 ) 05 2|
Vg <04V 005 08 005 08
laummi Ptk audpid cusrenl Vot & Yourmou) = 5% 00 800 BOD 800 i
loummasy | Shart arcuit current R = 0 {Steady State)™ 1000 1000 A,
. BW = 100 Hz o 100 kHz
Ot riise wol ks '
=y [mpé'; B Cour = 10 4F, Chypass = 18 18 HY ipasy
01 F, Vg = 25
AVourliVy,  Fipple Rejeciion T=1 kHz, Cour = 10 oF Ea Ea B
Output voliage B e
ol e eeticeny | S22™. T ST, s 125°C 20 20 ppmrC
SHUTDOWN INPUT
Wi = Output ON 14 14
Wy = Outpul ON, —40°C = T,
_ £125°C - -
VEs S0 Input vail v
st pul valtixge W, = Outpul OFF 0.5 0.5
VL = Dutput OFF, Iy S 2 A,
—40°C 5 Ty 5 125°C 18 18
VaE =0 0,001 0,001
Ve =0 =S0CET,5 B B
=] B0 Input current i
put VEE =5V 5 5 WA
':ngg_Esv.-lﬂ‘CsT,s 15 15
ERROR COMPARATOR
Vo= 16V 0.001 1 0.001 1
Oiustpudt “HIGH® I
lony put kagge :rgg_amv.-urcans 001 R 001 R A
Vi = Vourmpecen = 0.5 V.,
i Plﬁ'glﬁ A 160 20 160 20
Voo Ourtpu “LIOAY" wvoltage Vi = Venmpieng = 0.5 V, i
loumgccapy = 150 i, —40°C 180 380 180 380
5Ty s 125°C
% =48 =35 - =48 =35
W threshold valtage s
Ty URper | gcsT,s 1 B3 =48  -25| -B3 =48 =25| o1
y resto vat B3 68 48| -8B 65 =48
Ty Lo "% [ a0CsT,s 1250 -3 =46 —3| =13 =66 =3 | %Vaur
HYST Hysteresis 2

{3} Seeihe Typical Characienisiics section.
{4} Temperature coefficient is defined as the maximum (worsl-case) change divided by the lotal termperature range.

Typical Characteristics (continued)

Ty = 25°C, Coyy = 4.7 pF, Gy = 2.2 pF, B0 is tied 10 Vi, Vis = Veurpewgt 1 V. lour = 1 mA. Vigyy = 2.5V (unless otherwise

specified)
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Typical Characteristics (continued)

Ta = 25°C, Cyr = 4.7 PF, Gy = 2.2 pF, B0 is tied 10 Vi, Vie = Vaurmow™ 1 V. lour = 1 MAL Vi = 2.5 W (unless otherwise
specified)
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Typical Characteristics (continued)

Ty = 25°C, Coyr = 4.7 pF, Gy = 2.2 pF, B0 is tied 1o Vi, Vie = Veurmew® 1 V. legr = 1 MAL Vg = 2.5V (unless otherwise
specified)
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Typical Characteristics (continued)
T, = 25°C, Cour = 4.7 pF, Gy = 2.2 pF, BT is tied to Vi, Vi = Vourmong® 1 V. lour = 1 MAL Vgyy = 2.5 V {unkess otherwise Typical Characteristics (continued)
specified)

— Ty = 25°C, Coyy = 4.7 pF, Gy = 2.2 pF, B0 is tied 1o Vi, Vi = Veurpent 1V, lour = 1 mA. Vgyp = 2.5V (unless otherwise
[ T] specified)
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Typical Characteristics (continuad)
Ta = 25°C, Cour = 4.7 pF, Gy = 2.2 pF, 5D s tied 10 Ve, Vi = Vourpuowr® 1 V. lour = 1 MA. Vour = 2.5 V (unless otherwise

specified)
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12 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most

current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

LD X -285

LP2989 Al
‘|r [ Voltage : 285 = 2.85V, 3.3 = 3.30V, etc
X = Tape and Reel, Empty = Rail
Package : LD = WSON, MM = VSSOP, M = 50IC
Grade : Al = A Grade, | = Standard Grade

|: LP2989 - Base Part Number

Figure 45. POA Orderable Device Key



