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ADJUSTABLE M CROPOVER VOLTAGE REGULATORS

General Description

The LP2951 is a micropower voltage regulator with very | ow dropout voltage (typ. 40 nV at
light loads and 380 nmV at 100 mA). It is ideally suited for use in battery-powered
systems. Furthernore, the quiescent current of the LP2951 increases only slightly in
dropout, prolonging battery life.

An attractive feature is an error flag output which warns of a | ow output voltage, often
due to falling battery voltage on the input. It nay be used for a power-on reset. A second
feature is the | ogic-conpatible shutdown input which enables the regulator to be switched
on and off. Also, the part may be pin-strapped for a 5V output or progranmed from 1.24V to
29V with an external pair of resistors.

Careful design of the LP2951 has minimzed all contributions to the error budget. This
includes a tight initial tolerance(0.5%typ.), extrenely good |oad and |ine regul ation
(0.05%typ.) and a very |low output voltage tenperature coefficient, making the part useful
as a | ow power voltage reference.

I ndustry Part Nunber NS Part Nunbers

LP2951 LP2951E/ 883*
LP2951H 883**
LP2951J/ 883***

Prime Die LP2951WG 883 ***

LP2951

Control li ng Docunent

See Features Page

Processi ng Subgrp Description Temp ( °Q)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
) ) 3 Static tests at -55
Quality Conformance | nspection 4 Dynam ¢ tests at +25
5 Dynanmic tests at +125
_ 6 Dynanmic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55
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Feat ur es

- Error flag warns of output dropout.

- Logic-controlled el ectronic shutdown.

- CQutput progranmmable from1.24 to 29V.

- SMD : 5962-38705M2A*, MGA**, MPA***  MXA****
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(Absol ute Maxi mum Rati ngs)

(Note 1)

Power Di ssi pation
METAL CAN
CERDI P
LCC
CERAM C sO C

675nmMNV at +25 C
1.0Wat +25 C
1.25Wat +25 C
1.0wWat +25 C

St orage Tenper ature Range
-65 Cto +150 C

Operating Anbi ent Tenperature Range
-55 Cto +125 C

Absol ute Maxi mum Junction Tenperature

+160 C
I nput Supply Vol tage
-0.3 to +30V
Feedback | nput Voltage
(Note 3, 4)
-1.5 to +30V
Shut down | nput Vol t age
(Note 3)
-0.3 to +30V
Error Conparator CQut. Voltage
(Note 3)
-0.3 to +30V
Lead Tenperature
(Sol dering, 10 seconds) 260 C
Thermal Resistance
Thet aJA
VETAL CAN (Still Air @0.5W 163 W
(500LF/Mn Air flow @0.5W 95 W
CERDI P (Still Air @0.5 131 O W
(500LF/Mn Air flow @0.5W 75 W
LCC (still Air @0.5W 95 W
(500LF/Mn Air flow @0.5W 66 W
CERAM C SO C (Still Air @0.5W 215 W
(500LF/Mn Air flow @0.5W 130 W
ThetaJC
METAL CAN 51 W
CERDI P 21 W
LCC 24 W
CERAM C SO C 24 CIW
Package Wi ght
(Typical) TBD
ESD Rati ng
500V

Note 1: Absolute Maxi mum Ratings indicate limts beyond which danage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guar antee specific performance limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics nmay degrade
when the device is not operated under the |isted test conditions.

Note 2: The maxi num power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mum junction tenperature), ThetaJA (package junction to
anbi ent thermal resistance), and TA (anbient tenperature). The maxi num al | owabl e
power dissipation at any tenperature is Pdmax = (Tjnmax - TA)/ ThetaJA or the nunber
given in the Absol ute Maxi mum Rati ngs, whichever is | ower.

Note 3: May exceed input supply voltage.

Note 4: When used in dual -supply systens where the output terminal uses |loads returned to a
negative supply, the output voltage shoul d be di ode-cl anped to ground.
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El ectri cal
DC PARANVETERS

(The followi ng conditions apply to all

Characteristics

the foll owi ng paraneters,

unl ess ot herw se specified.)

DC.  Vin = 6V, Il = 100uA, = 1uF, Vout = 5V, Vshutdown = < 0.8V
SYMBOL PARAMVETER CONDI TI ONS NoTES| HIN- MN | mx |unT | 3B
NANME GROUPS
Qut put Vol t age 4.975 | 5.025 |V 1
4.94 5. 06 \% 2, 3
Li ne Regul ation 6V < Vin < 30V -5 5 1Y% 1
I = 1m -25 25 mv 2, 3
Load Regul ation 100uA < Il < 100mA -5 5 nv 1
100uA < Il < 100mA -25 25 nv 2, 3
Dr opout Vol t age Il = 100mA 1, 2 450 nv 1
1, 2 600 mv 2, 3
1, 2 80 mv 1
1, 2 150 mv 2, 3
Ground Current Vout = 15V, Il = 100mA 0 15 mA 1
0 20 mA 2, 3
Il = 100mA 0 12 mA 1
0 14 mA 2, 3
Vin = 6-30V 0 30 uA 1
0 50 UuA 2, 3
Qui escent Ground 0 120 uA 1
Cur rent
0 140 uA 2, 3
Il = 10uA, Vout = 15V 0 120 UuA 1
0 140 UA 2, 3
Dr opout G ound Vin = 4.5V 0 170 uA 1
Current
0 200 UuA 2, 3
Conpar at or Lower 1, 3 95 nmv 1
Threshol d
1, 3 140 mv 2, 3
Conpar at or Upper 1, 3 40 mv 1
Thr eshol d
1, 3 25 mv 2, 3
Ther mal Vin =30V, Il =50m T = 2n6 -12.5 | 12.5 mv 1
Regul ati on
Vin =30V, Il =50m, T = 10ntS -12.5 | 12.5 mv 1
I1SC Current Limt | Vout = OV 0 200 mA 1
0 220 mA 2, 3
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El ectri cal

Characteristics

DC PARAMETERS( Cont i nued)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC.  Vin = 6V,

= 100uA, d = 1uF, Vout = 5V, Vshutdown = < 0.8V

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
Ref erence Vol t age 1.22 1.25 \% 1
1.20 1.26 \ 2, 3
Ref erence Line 2.3V < Vin < 30V -1.9 1.9 mv 1
Regul ati on
2.3V < Vin < 30V -10 10 1Y% 2, 3
Ref erence CQut put Vref < Vout < (Vin-1V), Vin = 30V -1.2 1.2 nv 1
Regul ati on
Vref < Vout < (Vin-1V), Vin = 30V -5 5 mv 2, 3
Feedback Bi as -40 40 nA 1
Current
-60 60 nA 2, 3
Conparator Of Vo = 30V -1 1 uA 1
Leakage
-2 2 uA 2, 3
Conmparator Qutput | Vin = 4.5V, lol = 400uA 0 250 nv 1
Low Vol t age
0 400 nv 2, 3
Shut down | nput Vshut down = 2.4V 0 50 uA 1
Current
0 100 uA 2, 3
Vshut down = 30V 0 600 uA 1
0 750 uA 2, 3
Qut put Leakage Vshutdown = 1.5V, Vin = 30V -10 10 uA 1
Current in
Shut down -20 20 uA 2, 3
Shut down | nput (Low 1 0.6 \% 1, 2,
Logi c Vol t age 3
(H &H) 1 2 \ 1, 2,
3

Note 1:
Not e 2:

Note 3:

Functional test only.

Dropout voltage is defined as the input to output differential at which the output
drops 100nV below its nom nal values nmeasured at 1V differential. At very |ow val ues
of programmed out put voltage, the minimminput supply voltage of 2V (2.3V over
tenperature) nust be taken into account.

Conpar ator thresholds are expressed in ternms of a voltage differential at the
Feedback term nal bel ow the nominal reference voltage neasured at Vin = 6V. To
express these thresholds in terns of output voltage change, multiply by the error
anplifer Gain=Vout/Vin=(Rl + R2) R2. For exanple, at a programmed output voltage of
5V, the error output is guaranteed to go | ow when the output drops by 95nmV X

5V/ 1. 235V = 384nV. Threshol ds remain constant as a percent of Vout as Vout is varied,
with the dropout warning occuring at typically 5% bel ow nominal, 7.5% guarant eed.
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
05810HRA2 METAL CAN (H), TO- 99, 8LD, .200 DIA P.C. (B/I CKT)
06059HRA2 CERDI P (J), 8 LEAD (B/I
06146HRA2 LCC (E), TYPE C, 20 TERM NAL(B/I CKT)
06341HRAL CERPACK (W, 10 LEAD (B/I CKT)

E20ARE LCC (E), TYPE C, 20 TERM NAL(P/ P DWG)

HOBCRF METAL CAN (H), TO 99, 8LD, .200 DIA P.C. (P/P DWO
JOBARL CERDIP (J), 8 LEAD (P/P DG

P0O00205A METAL CAN (H), 8 LEAD (Pl NOUT)

PO00206A CERDI P (J), 8 LEAD (PI NOUT)

P000251B LCC (E), 20 LEAD (Pl NOUT)

PO00374A CERAM C SO C (WG, 10 LEAD (Pl NOUT)

WGLOARC CERAM C SO C (W), 10 LEAD (P/P DWO

See attached graphics followi ng this page.
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LP2951H
8 - PIN METAL CAN

CONNECTION DIAGRAM

TOP VIEW
PO00205A




OUTPUT —— 1 8 ——INPUT
SENSE —— 2 7 ——FEEDBACK
SHUTDOWN—— 3 6 5Vrap
GROUND— 4 5 | ERROR
N /
LP2951J
8 - LEAD DIP
CONNECTION DIAGRAM
TOP VIEW
P000206A




N/C OUTPUT N/C INPUT N/C

N/C 4 3 2 1 20 19 18 ——NIC
SENSE—— 5 17 | — FEEDBACK
N/C 6 16 —N/C
SHUTDOWN——— 7 15 +—5VTAP
N/C 8 14 +——NIC
9 10 11 12 13

N/C GND N/C ERROR N/C

LP2951E
20- LEAD LCC

CONNECTION DIAGRAM

TOP VIEW
P0O00251B

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




OUTPUT —
SENSE ——
SHUTDOWN —

GND —
N/C —

—— INPUT

—— FEEDBACK

—— VTAP

—— ERROR

—— N/C

LP2951WG

10 - LEAD CERAMIC SOIC
CONNECTION DIAGRAM

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050

TOPVIEW
POO0374A
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Revi sion History

Rev

ECN #

Rel Date

Ori gi nat or

Changes

1B1

MD002864

05/19/ 98

Bar bara Lopez

Update MDS: MNLP2951- X Rev. 1A0 to MNLP2951- X Rev.
1B1. Added WG package to SMD nunber and NSID. Updated
power dissipation to reflect all packages. Updated
thermal resistance to reflect all packages. Updated
ESD rating. Updated Absolute junction tenperature.
Added graphics for all packages. Added Package

Wi ght s.




This datasheet has been download from:
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Datasheets for electronics components.



National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

LP2951ACMMX-3.0 - http://www.ti.com/product/Ip2951acmmx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMMX-3.3 - http://lwww.ti.com/product/Ip2951cmmx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACM-3.0 - http://www.ti.com/product/Ip2951acm-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSD-3.0 - http://www.ti.com/product/Ip2951acsd-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMX - http://www.ti.com/product/Ip2951cmx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACM-3.3 - http://www.ti.com/product/Ip2951acm-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMM - http://www.ti.com/product/Ip2951acmm?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501M2A - http://www.ti.com/product/5962-3870501m2a?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMM-3.0 - http://www.ti.com/product/Ip2951acmm-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSD-3.3 - http://www.ti.com/product/Ip2951acsd-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMM-3.3 - http://www.ti.com/product/Ip2951acmm-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501MGA - http://lwww.ti.com/product/5962-3870501mga?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMMX - http://www.ti.com/product/Ip2951acmmx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMMX-3.0 - http://lwww.ti.com/product/Ip2951cmmx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501MPA - http://www.ti.com/product/5962-3870501mpa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMMX-3.3 - http://www.ti.com/product/Ip2951acmmx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501S2A - http://lwww.ti.com/product/5962-3870501s2a?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSDX-3.0 - http://www.ti.com/product/Ip2951csdx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSDX-3.3 - http://www.ti.com/product/Ip2951csdx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMX-3.0 - http://www.ti.com/product/Ip2951cmx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMX-3.3 - http://www.ti.com/product/Ip2951cmx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSDX - http://www.ti.com/product/Ip2951acsdx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSDX-3.0 - http://www.ti.com/product/Ip2951acsdx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMX - http://www.ti.com/product/Ip2951acmx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACN-3.0 - http://www.ti.com/product/Ip2951acn-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSD-3.3 - http://www.ti.com/product/Ip2951csd-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACN - http://www.ti.com/product/Ip2951acn?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSD-3.0 - http://www.ti.com/product/Ip2951csd-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CN - http://www.ti.com/product/Ip2951cn?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSDX-3.3 - http://www.ti.com/product/Ip2951acsdx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe



LP2951C MDC - http://www.ti.com/product/Ip2951c mdc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501SPA - http://www.ti.com/product/5962-3870501spa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMX-3.0 - http://www.ti.com/product/Ip2951acmx-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501MXA - http://www.ti.com/product/5962-3870501mxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CN-3.0 - http://www.ti.com/product/Ip2951cn-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CN-3.3 - http://www.ti.com/product/Ip2951cn-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSD - http://www.ti.com/product/Ip2951csd?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CSDX - http://www.ti.com/product/Ip2951csdx?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LP2951C MWC - http://lwww.ti.com/product/Ip2951¢c mwc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACN-3.3 - http://www.ti.com/product/Ip2951acn-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMMX - http://lwww.ti.com/product/Ip2951cmmx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACSD - http://www.ti.com/product/Ip2951acsd?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951C-3.3 MDC - http://www.ti.com/product/Ip2951c-3.3 mdc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-3870501BPA - http://www.ti.com/product/5962-3870501bpa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACMX-3.3 - http://www.ti.com/product/Ip2951acmx-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951C-3.3 MWC - http://www.ti.com/product/Ip2951c-3.3 mwc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CM - http://www.ti.com/product/Ip2951cm?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LP2951CM-3.0 - http://www.ti.com/product/Ip2951cm-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951ACM - http://www.ti.com/product/Ip2951acm?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CM-3.3 - http://www.ti.com/product/Ip2951cm-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMM - http://lwww.ti.com/product/lp2951cmm?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMM-3.0 - http://www.ti.com/product/Ip2951cmm-3.0?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LP2951CMM-3.3 - http://www.ti.com/product/Ip2951cmm-3.3?HQS=TI-null-null-dscatalog-df-pf-null-wwe



